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Preliminary surveys and borings are being made at 
Port Huron, Mich., for a canal to connect Lake Huron 
with the Black River and flush the latter. Black River 
is a sluggish stream flowing through the center of the 
city of Port Huron and into the St. Clair River, about 
two miles south of Lake Huron and below the rapids. 
This stream has been used for the outlet of the prin- 
cipal sewers of Port Huron. It has a pulp factory on 
its banks, just above the city, which discharges large 
quantities of sulphuric acid into its contaminated wa- 
ters. The action of the acid on the organic matter in 
the river produces, it is said, an odor which is very 
offensive; hence the demand for some means of puri- 
fying Black River. The proposed canal has always been 
considered the most feasible means of effecting this, as 
the surface of Lake Huron during the dry summer 
months has an elevation of 1 3-10 ft. above this river, 
and is only 6,700 ft. distant. The average elevation of 
the surface above Lake Huron along the line of the 
proposed canal is 20 ft., the greatest height being 31 ft. 
The soil is sand, muck and clay. The surveys are be- 
ing made by Mr. F. F. Rogers, City Engineer. 





The Manchester ship canal, according to the report 
handed in at the last half-yearly meeting of its stock- 
holders, has, in the first six months of its operation, 
earned $221,540 from all sources on a capital account 
of $77,060,000. These are gross earnings, not net, and 
are at the rate of about .058% on this capital for one 
year. The actual expenditure of capital to date is a 
little less than the.capital powers, or $73,247,050. The 
report divides these expenditures up to June 30, 1894, 
as follows: Construction of works, including plant, 
$48,876,510; the Bridgewater Canal purchase, $8,925,- 
710; land purchase and compensation, $6,364,820; en- 
gineering and surveying, $701,350; interest on share 
and loan capital, $5,853,670; Parliamentary expenses, 
$827,910; general expenses, $1,897,080. In the half-year 
dealt with in the report, the traffic amounted to 261,- 


000 tons of sea-going freight and 109,000 tons of barge 
freight. 


The Panama Canal promoters propose to start again 
With an issue of $15,000,000 in new shares, of which 
$1,000,000 is to be given to Colombia for prolonging 
the concession. By legal process, says the Paris des- 
Patch, the Canal liquidator has compelled contractors 
and others convicted of fraudulent dealings with the 
old Canal Company to take up $8,000,000 of the new 
issue. The directors of the new company are sald to 
include representatives of the Credit Lyonnais, Credit 
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Industriel and the Societe Generale. The first ques- 
‘tion to be considered, however, is the amount of work 
on this canal that can be done for $10,000,000; and 
the second is, where the necessary further millions will 
come from. : 


Plans involving the extension of piers and bulkheads 
along the Delaware River front, in Philadelphia, have 
been prepared by Mr. Webster, Chief of the Bureau 
of Highways, and these are now before the City 
Councils. A continuous stone or concrete bulkhead, 
along the river front, is contemplated, and all sewer 
outlets would be extended so as to discharge into the 
current, instead of into docks as at present. The esti 
mated cost of the improvement is about $1,500,000. 





One of the largest, if not the largest, steel plate ever 
rolled was successfully turned out of the mills of the 
Wellman Iron & Steel Co., at Chester, Pa., on Sept. 6 
The ingot of open-hearth steel used weighed 21,000 
Ibs.; and this was rolled into a plate 3714 ft. long by 
10 ft. 10 ins. wide and 1% ins. thick. The finished 
plate, when sheared, will be 35 ft. 7 ins. long by 10 fi. 
wide. 





A tunnel at Cincinnati is proposed by the Dayton 
& Cincinnati Terminal Co., in connection with some 
new tracks in the “old Deer Creek valley.’’ It is re 
ported that the tunnel would be a mile long and that 
an ordinance granting the company power to make 
the improvement will be introduced in the Board of 
Administration. Mr. Robert G. Ingersoll is said to be 
the president of the company. 


The construction of four miles of boulevard at New- 
ton, Mass., was authorized a few days ago, and $1(),- 
OO was appropriated for the purpose. It is proposed 
to make a street 120 ft. wide, with space for an elec- 
tric railway in the center. A total length of seven 
miles of boulevard is projected and by means of it 
connection will be made with the boulevard and park 
systems of Boston and suburbs now executed or pro 
posed. It is said that the cost of the boulevard will 
be assessed upon property benefited. 

A road improvement convention has been called 
to meet at Columbia, Mo., Oct. 17, 18 and 19. 
The Missouri Roads Improvement Association, the 
State Board of Agriculture and the State University 
will lend their aid to the success of the convention. 
Road machinery companies have signified their inten- 
tion of making exhibits, and a large collection is ex- 
pected of graders, excavators, rock crushers, steam and 
horse-power rollers, and other road-making machinery, 
which will be in operation. Gen. Roy Stone, of the 
Road Inquiry Office, Washington, D. C., will attend 
the convention. The secretary is Mr. Lee Chubbuck, 
of Kidder, Mo. 





The most serious railway accident of the week was 
a rear collision of freight trains in the Hovosac Tun- 
nel, Fitchburg R. R., Sept. 8. An eastbound freight 
train had broken down in the tunnel, but the operator 
at the east end showed a white light to a following 
train without waiting until notified by the operator at 
the other end that the first train had passed out. The 
smoke and steam from a westbound train prevented 
the tail lights of the standing train being seen. The 
caboose and several cars were wrecked. Two men 
were killed and two seriously injured. The cause of 
the accident appears to have been similar to that of the 
accident on the West Jersey Ry., reported last week. 
——A fast train on the Wabash R. R. ran into some 
loaded coal cars near Staunton, Ill., Sept. 7, and the 
engine, baggage car, mail car and combination car 
were wrecked. Three men were killed.——A similar 
accident to this last occurred Sept. § near Barrington, 
Iil., on the Chicago & Northwestern Ry., in which one 
man was killed and five were seriously injured.—vTen 
coal cars broke away from a train near Columbus, O., 
Sept. 3, and ran back down grade to the bridge over 
the Olentangy River, where they collided with a 
Baltimore & Ohio R. R. express. The engine, tender 
and baggage car were thrown off the bridge. One man 
was killed and five persons were injured. 


An express train from Paris to Cologne-ran into a 
freight train which was being switched at Apilly, 
Sept. 9, and several cars were telescoped and smashed. 
About 10 persons were reported killed and 20 injured. 


The sub-committee of the Citizens’ Committee on 
track elevation in Chicago, appointed to investigate the 
progress of work on the elevation of the tracks of the 
Chicago, Rock Island & Pacific and Lake Shore & Mich- 
igan Southern railways (Eng. News, April 26, 1894), 
presented its report Sept. 8. This report stated that 
work was progressing on the foundations for the ele- 
vated structure, 1,118 men being at work, and that 
plans were being prepared to carry the whole construc- 
tion rapidly along. The report also stated that the 
committee had learned incidentally, though not offi- 
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clally, that the Pittsburg, Ft. Wayne & Chicago R. R. 
was likely in the near future to enter upon the work 
of elevating its tracks, providing it could receive as 
sat'sfactory treatment as had been accorded to the two 
above-named companies. 
eee 

An ordinance providing for the elevation of the tracks 
of the St. Charles Air Line Ry., in Chicage, will be 
presented to the City Councils at their meeting on 
Sept. 24 This road is operated jointly by the Illinois 
Central, Michigan Central, Chicago, Burlington & 
Quincey and Chicago & Northwestern railways, and runs 
west from near Michigan Ave., on a line just north of 
16th St. to near Lincoln St., crossing Wabash Ave., 
State St. and other main north and south streets, and 
also the line of the “Alley L.'" or Chicago & South 
Side Rapid Transit Co.'s elevated railway. As the 
tracks of the St. Charles A‘ir Line are crossed by sev- 
eral of the railways entering the city from the south, 
in addition to the crossing of the elevated road, the 
construction of an ordinance satisfactory to all parties 
is a work of some difficulty. No details of the ordl- 
nance have yet been made public 





Another Niagara power developmen company has 
reached the stage where proposals for actual construe- 
tion are invited. As shown by the advertisement to 
contractors in another column, the work consists of a 
canal excavation about 7'g miles in length and involv- 
ing the excavation of about 1,300,000 en, yds. of earth 
and 4,300,000 cu. yds. of limestone rock. An average 
rate of work of 16,000 cu. yds. of excavation dally is 
to be required of the coutractors, at which rate about 
a year would be required to complete excavation. 


A report on a proposal to instal an artesian water 
supply for Providence, R. 1, has just been made to the 
city council by Mr. J. Herbert Shedd, M. Am. Soe. 
C. E., City Engineer. The report was made in connec- 
ton with a recent proposition of the National Artesian 
Well Co, to sink wells with a daily capacity of 15,000,- 
OOO gallons on the city’s property at the Pettaconset 
pumping station. Mr. Shedd states that the average 
amount of rainfall percolating into the ground in New 
England may be taken as 6 ins. At this rate about 53 
sq. miles of drainage area would be required to yleld 
15,000,000 gallons per day, assuming that the whole 
6 ins. could be secured. Mr. Shedd judges that at 
most 1,000,000 gallons of water per day cou'd be se 
cured from the area which would be tributary to the 
land in which it is proposed to sink the wells, which 
would leave 14,000,000 gallons to be secured from perco- 
lation from the Pettaconset River, which he does not 
believe could be relied upon. In short, he advises, after 
reviewing the local situation, including the quantity 
and character of the yield from wells already sunk fn 
Providence, and after considering the experience at 
other places, that time or money spent in seeking an 
underground supply at the pumping station would be 
wasted, unless a very small supply were all that was 
required. 


The dangers of grade crossings of eleciric and steam 
railway tracks have often been noted in these columns, 
and it is interesting to hear of a case in whieh 
the two companies concerned have arranged for an 
overhead crossing. The Citizens’ Traction Co., of 
Sharpsburg, Pa., got permission from the courts to 
cross at grade the tracks of the Pennsylvania R. R. 
near Guyasuta station, in sp'te of the opposition of the 
latter road. As the road crossing is a dangerous one 
the complication of a track crossing was still strongly 
objected to, and after a number of conferences between 
the officials of the two companies arrangements were ul- 
timately made satisfactory to both parties for crossing 
overhead, 60 ft. west of the present crossing, 60 as to 
get rid of the grade crossing entirely, which will be, 
quite a relief to both railway companies. The bridge 
will be iron, with a span 100 ft. long, crossing the 
tracks at an angle of 43° 14’, with a clearance of 20 ft. 
above rails. The roadway will be 21 ft. wide, including 
two sidewalks 2 ft. 6 ins. each. The grade on the east 
approach will be 3% with a curve 70 ft. radius. On the 
west approach the grade will be 8% with a curve 400 
ft. radius at the foot. The track across the bridge 
will be on a tangent. The heavy grade on the west ap- 
proach was necessitated in order not to interfere with 
the grade on Main St., in Sharpsburg. The entire cost 
of this improvement is estimated at $12,000, a certain 
portion of which will be paid by the Pennsylvania R. R. 


The pumping capacity of the Chicago water-works 
system is to be increased by the purchase of new pumps 
with an aggregate daily capacity of 92,000,000 gallons. 
Bids for furnishing these pumps will be called for at 
once. There will be five new pumps in all, three of 
14,000,000 gallons capacity each at the Lake View sta- 
tion, Sixty-eighth St. station and Fourteenth St. sta- 
tion, and two of 25,000,000 gallons each at the Chicago 
Ave. station. The total cost of the work is estimated 
at $495,000. We expect to give full details of the pro- 
posed work in our next issue. 
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TIE AND TIMBER PRESERVING 

AT LAS VEGAS, N. M.; A., T. & 

By F. Meredith Jones. 

In the days of railway building in the 
treeless districts of the great plains, timber for ties 
and bridges was brought forward from the rear, 
furnished by the weoded slopes of the tributaries 
of the Mississippi River. Later, upon reaching the 
foothills of the Rocky Mountains, large stores of 
fair lumber found and freely appropriated 
from the unoccupied sections of the public doma‘n, 
It soon became evident, however, that the mountain 
timber had a very short life, even in the dry cli- 
Renewals of ties began 
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No. —-——. Las Vegas Wood Preserving Works. Date April 23, 1894 
No. First i2 Com- 18 Second 14 Indi- Chlor. Indi- Indi- Indi- Tan- Indi- 
No. of Vacuum ins. merced Ibs. vacuum ins. cator zinc cator cator  cator nin cator 
of cylin- com- jndi- steam- indi- Blow ecm- indi- zine intro- lowest Forced zinc tannin intro- Forced tannin 
run. der. n «Deed, caied. ing. cated. off. menced.catcd. tank. duced. point. back tank. tank. duced. back. tank 
6059 1 7:20 7:30 7:30 8:10 12:20 1:20 2:00 14.00 2:00 3.80 4:30 12.25 14.00 5: 6x 2.80 
Horo 2 8:20 §:30 &:30 9:50 - 1:20 2:20 3:00 14.00 3:00 3.80 5:30 12.25 14.00 6.00 7:30 i380 

Thermometer, 90); strength, .015; absorption, .31; bydrometer, 150; displacement, 2398.2. 
S'gued, ——, Engineer. 


double runs on two cylinders together. The dis- 
placement, or cubic contents of the material, in 
the run is found by taking the number of cubic 
feet of solution forced back and deducting th's from 
the cubic contents of the cylinders, less the volume 
of the empty cylinder cars. In the above case we 
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VIEW OF TIMBER PRESERVATION WORKS 


before the expiration of the second year, and three 
years came to be considered about the average life 


of the tie. So much renewing not only made an 
expensive track to maintain, but an uneven, unh- 
stable and dangerous one, for the reason that the 


roadbed never beeame thoroughly settled. 

Some practical plan of lengthening the life of 
the timber early engaged the attention of the offi- 
cials of the Atchison, Topeka & Santa Fe Ry., an1 
it is probably due to the efforts of Mr. A. A. Rob- 
inson, then Chief Engineer and now General Mana- 
ger, that a plant established in Las Vegas, 
N. M., in 1SS5, under the immediate supervision of 
Mr. S. M. Rowe, M. Am. Soc, C. E, for the 
chemical treatment of ties and other timber. 

The plan and view given herewith show quite 
well the general arrangement of the works, which 
are not dissimilar to the works at Houston, ‘Tex., 
described in Engineering News of April 26, 1894. 
There are two cylinders, 6 ft. inside diameter and 
104 ft. long, opening at one end only. A narrow- 
gage track is laid in the yards and within the 
cylinders, and the iron cylinder cars are propelled 
both in and out by a duplex hoisting engine and 
wire cable. Storage and mixing tanks, storehouses, 
ete., are provided, 

A very large percentage of the timber treated 
hewn of the native or mountain 
They are unloaded from the ears at the 
spotter onto an endless platform, which carries 
them through the saws, where the ends are sawed 
off and the faces searfed to give the rails an even 
bearing. As the ties drop from the endless plat- 
form they are loaded onto cylinder cars and passed 
along to the cylinders, where the treatment js given, 
requiring about ten hours. They are then drawn 
onto the elevated platform, where they are loaded 
into railway cars for shipment. 

The maximum number treated in any one monch 
so far is 45,000, but the average falls greatly be- 
low this figure 


was 


consists of ties 


timber, 


The plant is not provided with ap- 
pliances for creosoting. Only the chloride of zine 
treatment Usually the Wellhouse or tan- 
nin method is employed, but the Burnettizing pro- 


is used, 


cess has also been tried (Eng. News, June YS). 
The accompanying sample report of the engineer in 


charge gives an idea of the procoss of treatment. 
The indicators are read and figures made for 
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have cubic contents of cylinders 6 x 6x 4 7 xX 


212 =: 5,994.17 cu. ft. Volume of 26 cylinder cars 
at 1.807 cu. ft. each = 46.97 cu. ft. Solution 
forced back: Indicator zine tank 12.25 — lowest 


point 3.80 — 8.45 x 420 sq. ft. (area of tank) = 
3,549 eu.. ft., whence 5,994.17 — 46.97 — 3,549. = 
2,398.2 -—= displacement. 

The percentage of absorption of the zine solution 
may be found by dividing the quantity of the solu- 
introduced by the volume of the material 
treated. In the above case it is (144 — 12.25) 420 
+ 2,398.2 .ol, nearly. 

Steam is furnished by two 60-HP. boilers, and the 
blocks sawed from the ends of the ties constitute 


tion 





by additions proportional to the amount of tannin 
solution absorbed, plus the absorption of the zine 
solution in the same run. The tannin be!ng intro- 
duced subsequently is robbed of its strength by the 
zine which it finds in the timber. 

The solution is drawn from either tank to either 
cylinder through 8-in. pipes by exhausting the air 
in the cylinders. Pressure is maintained through 
the Worthington pumps. -The solution is forced 
back to the tanks by air pressure through the &-!n. 
inlet pipes or through 4-in. overflow pipes. There 
are more than 300 valves of various kinds and sizes 
in and about the works. 

The works have not been run continuously since 
installation, but have usually closed down during 
the winter months. The total amount of material 
treated up to the beginning of 1894 (reducing pil- 
ing and other timber treated into its tie equivalent 
by allowing at 4 cu, ft. per tie) is 1,853,839 ties, at 
an average cost for labor, chemicals and fuel of 
14.94 ets. per tie. No account is made of interest 
or depreciation of plant, 

The cost of treatment has somewhat decreased 
since the installation of the plant, owing partly to 
the decreased cost of chemicals and labor, and 
partly to greater efficiency gained by extended ex 
perience. The cost for the month of June, 184, 
was but 10 cts. per tie. 

The results so far have been fairly satisfactory, 
although some of the treated ties are now being 
removed on account of decay. Many, however, of 
those treated in 1885 are still sound. It is believed 
that the results would be far better if the railway 
company did not pursue such a “hand to mouth’ 
policy. The timber does not have time to season 
before treatment, nor time to harden before being 
put into serviee. This year contracts for timber 
were awarded ijn Chicago on Jan. 10. By April 10 
the wood preserving works were runnning on fresh- 
ly-cut timber, and before May the newly-treated 
ties were going into the track. It is believed that 
if the timber were allowed to season thoroughly 
before treatment, and to harden thoroughly before 
using a life of 15 years might reasonably be ex- 
pected for the average tie. 

There are numerous spots in New Mexico where 
the soil is impregnated with alkali; so much so in 
places that no vegetation can live. In other places 
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the greater part of the fuel. The plant is also 
equipped with a stationary engine, with cylinder 10 
x 14 ins., for running the saws; a hoisting engine, 
a Knowles duplex air pump with steam cylinders 
6 x 10 ins., and two Worthington duplex force 
pumps, with cylinders 34% x 6 ins. Besides several 
eooking and mixing vats, there are two storage 
tanks, one for zine solution and one for tannin, 16 
ft. high and with a cross-section area of 420 sq. ft. 


Chemicals are received in car-load lots from 
Eastern works. They are mixed in the various vats 
to a solution of the proper strength (0.015% for zine 
and 0.005% for tannin), and forced into the storage 
tanks by means of a steam ejector pump. Glue is 
added to the zine solution at the rate of about 2 lbs. 
of glue to 100 gallons of solution. The strength of 
the zine solution is tested in the storage tank with 
the hydrometer after each run and restored to the 
proper standard by additions from the mixing vat. 

The strength of the tannin solution is maintained 


nothing but a worthless salt grass thrives. Where 
the roadbed has been made over these spots it is 
noticeable that the ties have not decayed, many 
of the original untreated ties laid in 1879 being still 
perfectly sound. It seems probable that the appa- 
rently worthless substance with which these soils 
are impregnated might be utilized in some chemical 
process for the preservation of timber. 

The Las Vegas works are operated by the railway 
company, under the Division Superintendent. Mr. 
G. W. Noyes is the general foreman at the works. 


An International Exposition is to be held in Bal..- 
more in 1897, and it is stated that it will surpass in 
extent any exposition ever held in the United States, 
with the exception of the Centennial and the Colum- 
bian Exposition. It is proposed to spend nearly $2,500,- 
000 on buildings and grounds. The officers of the as- 
sociation which has the project in charge are: Presi- 
dent, Lloyd L. Jackson; Secretary, Maj. Geo. C. 
Wedderburn: Acting General Manager, May Freder- 


ick Brackett. 
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TREATMENT OF SEWAGE BY 
FEROZONE AND POLARITE.* 


By Arthur Bowes, Assoc. M. Inst. C. E. 


The system of sewage treatment here described is 
based on two principal operations; first, the removal of 
the greater part of the impurities in the sewage by a 
chemical precipitant called ferozone, and second, the 
filtration of the liquid through filter beds containing a 
substance termed polarite. The works required for the 
treatment of sewage by this system do not differ ma- 
terially from those used in the case of other precipita- 
tion and filtration processes; local requirements of 
course affecting the design of individual works, 

The sewage, on entering the works, is passed through 
iron screens which strain out the coarser materials sus- 
pended in it. Steel wires strained on an iron frame 
have also been used to form screens. A rake is caused 
to traverse the face of the screen to clear away the 
rubbish arrested by it, depositing it in a perforated 
tray, where the water is allowed to drain away. This 
rake may be worked by hand, but is usually so ar- 
ranged as to be actuated by the flow of the sewage. 

The precipitant, ferozone, has been found by Mr. 
Carter Bell, of Salford, to have the following com- 
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position: 
Per cent. 
MOMRUND ficcccsccccieseesees ese - 20.00 
Sulphate of iron, anhydrous...... 21.17 
Sulphate of alumina, anhydrous... ee eee 22.20 
CIS a dd ee ie dn Keds coudee tvkecdested 7.16 
Constituents insoluble in water................. 12.70 
Water of constitution and other matters not de- 
CUMIN © ons os bs sacs cesses kena be de cone eesenns 16.77 


The amount of this substance added is usually 5 to 
6.7 grains per gallon of sewage, or 700 to 950 lbs. per 
million gallons.** The exact amount required must 
necessarily be determined by the quality of the 
sewage and the purity of the effluent required. 
Various methods are adopted for adding the fe- 
rozone. It may be suspended in baskets in the in- 
flowing sewage and be thus allowed to dissolve gradu- 
ally; it may be ground into powder, and afterwards 
dissolved separately in water and added to the sewage; 
or automatic mixing machinery may be used. The 
Keirby mixing machine, which is in use at Royton and 
Swinton, is actuated by a water wheel 6 ft. in diameter, 
placed in the inlet channel. It contains a series of 
radial arms revolving on a central shaft and passing be- 
tween fixed arms attached to the outer casing of the 
machine. The essential feature of the apparatus is the 
arrangement for automatically regulating the addition 
of the ferozone according to the flow of the sewage. 
This is done by means of a float and bevel gearing 
actuating a conical piug which forms the bottom of the 
chamber containing the supply of ferozone. As the 
float rises with an increased flow of sewage, the cone 
falls to a corresponding extent and thus increases the 
area of the annular space through which the precipi- 
tant falls into the mixing chamber below. If the qual- 
ity of the sewage to be dealt with remained constant, 
it will be seen that the addition of the precipitant could 
be effected automatically. The sewage of most towns, 
however, varies in its impurity, being worse at some 
times than at others; and a certain amount of attention 
is necessary to regulate the addition of the precip‘tant. 

After the sewage has received the necessary charge 
of precipitant, it flows along open channels in which 
baffles are placed so as to cause thorough incorporation 
of the precipitant with the sewage. It then flows into 
the first of the precipitating tanks through a floating 
trough, so as not to disturb any deposit which may 
have been previously formed in the tank. Floating 
boards are arranged to arrest any scum that may be 
formed on the surface and to prevent it from being 
carried through the series of tanks to the filters. The 
tanks are usually of such number and capacity as to 
deal with the normal flow of the sewage, allowing three 
or four hours’ quiescence for the subsidence of the im- 
purities in each tank; practice in this particular shows, 
however, considerable variation from the rule stated. 

After most of the impurities have settled in the tanks, 
the sewage is passed by floating outlet pipes on to the 
filter beds. The active ingredient of the filters is an 
insoluble mineral substance known as polarite. It is 
very hard and porous, and has a remarkable power of 
absorbing and giving off oxygen. An analysis by Sir 
Henry Roscoe indicated the following composition: 


Per cent. 
eaenetic cutie of aon pdeewesec 


L 4 coe 
Alumina 
oe 


seen teen eeeee 





In bulk, polarite woiene about 2,125 Ibs. to a cubic 
yard. Being insoluble in water, it never requires to be 
renewed. Unlike spongy iron, which has been found 
to rust when used for filtering purposes, polarite does 
not enter into chemical union with the oxygen which it 
absorbs from the atmosphere. It has also the advan- 


tage of not t becoming - choked in winter by the freezing 
*From Proe. Inst. c. _E., vol. ( CXVIL., "session 1893-4, 
part TIL. 


**All gallons have been reduced to U. S. measure.—Ed. 
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of the water passing through the filters; possibly be- 

cause of the rapid rate at which filtration through this 

material can be carried on. During the severe winter . 
),000, 

of 1892-3 the polarite filters used at Reading for the Parts per 100,0¢ 

purification of the water supply of the town, continued May. 

to work uninterruptedly, although the ordinary filters 


sults of analyses of samples filtered through polarite 
obtained from the experimental works of the Salford 
Corporation: 


Sewage. Effluent 


' ' Chlorine ... ‘ wheaecieend chad. ae 0.920 

were blocked with ice. Free ammonia 5 nn ee oe ees 1.80 0.016 

It is advisable to provide several filters of small area Albuminoid ammonia fs is dns ae De SI 0.015 
rather than a smaller number of large filters, in order June. “ae ‘ 
ial i P » oi eT T > i oa ‘ a e ¥ 

that the requisite time may be sive n to permit aeration ‘ite tite cece \ O58 3 05 
of the polarite to take place in each filter, and to boas 0.06 


cleanse the sand on the surface. The filters are usually 
composed of a top layer of sand 10 to 12 ins. in 
thickness; a layer of polarite and sand mixed in equal 
quantities, 12 ins. thick; a layer of sand 4 to 6 ins. 
thick; and a bottom layer of gravel and shingle con- 
taining 4-in. drain pipes for carrying off the purified 
effluent. The Liquid to be filtered is distributed by 
mushroom valves at various points over the surface of 
the filter, so as to cause the least 
of the upper layers. Through such a filter, 
sewage, after precipitation and subsidence, may be 
passed at the rate of 960 to 1,200 U. S&S. galous per 
sq. yd. per 24 hours (4,700,000 to 5,500,090 gallons per 
acre). At Royton 1,440 gallons per sq. yd. per 24 hours 
(7,000,000 gallons per acre) are passed through the filter 
with satisfactory results. Recent experience tends to 
show that, within certain limits, by increasing the 
depth of polarite through which the filtration takes 
place, the speed of the action may be correspondingly 
increased. It is worthy of remark that at the Reading 


As the amount of the precipitant required to bring 
about the subsidence of the impurities is small com 
pared with the quantity required in other precipitating 
processes, it is natural to expect that the weight of 
the sludge deposited in the tanks will be proportion 
ately less than that formed by those processes. In the 
Salford experiments referred to, comparative tests 
were made on this point by Mr. Arthur Jacob, the 
result being that the ratio of the amounts of sludge 
produced by the International (ferozone and polarite) 
process and the lime process was 1 to 2.46. On «a 
count of its comparatively small bulk the sludge is 
richer in its manurial properties than most sludges 
for it contains the same amount of the organic con 
stituents of sewage combined with less inert mineral 
and earthy matters. An ingenious method of remoy 
ing the sludge is in operation at the Swinton sewage 
works and appears to be effective with tanks of a mod 
erate size. The tanks are cylindrical, with flat bot 
In the vertical axis of the tank is a wrought 


possible disturbance 
ordinary 


toms. 














Particulars of Sewage Treatment Ww orks Employing the International (Ferozone and Polarite) Process. 


Acton. Hudderstield. Royton. Southampton. Swinton. 
Date when the process was first used...... 1886 1893 1802 1886 18th) 
Population dealt WH dcagedeccdverccdcccte mane 96,000 13,000 13,000 16,000 
Gallons* of sewage treated per day «+--+ 520,000 6,000,000 310,000 600,000 360,000 
wage** per day per ac re “filter- 
Eas pc an eeves fs oecsaeeetenes ane 6.500,000 2,000,000 5,000,000 
Ferozone used per gallon of sewage. . 4 o oa grs. a= 6 om eugene cS a. 
u ity of precipitation tanks, alions. 540,000 ,370,000 30,00K ”), 200, 

— : . . 3 tanks ) (24 tanks) (6 tanks) (2 tanks) 4 tanks) 

cm GG GRRORD, BG. Bhs des ccc ce cceciescscccees 1,854 40,140 7,200 eee 3,150 
—_ ' (2 filters) (24 filters) (8 filters) No filters. (4 filters) 
Constitution of filters... ....ce eee cree eeeee Sand, 9 ins.; Send, 9ins.; 3 .......- Sand, % ins, 


solarite, 6 
ns.; sand, 
4 ins.,mix'd 


polarite and potarite 
sand mixed, and sand 
10 ins. ;sand mixed, 12 





10 ins.; 3 ins. ; grav- ins.; sand, 
sand.3 ins.; el, 6 ins.; 4 ins;grav- 
brkn stone boulders, 6 el, 5 ins.; 
9 ins. ins. loose brok- 

en stone, 
with pipes 
4 ins. 
Dispodal Of sledge ......cccccsecscccccccses Pressed. Pressed and Pressed and Sold to Pumped into 
burned. burned. farmers. lagoons for 
use by 
*U. S. gallons. ** Computed and added for convenience.—Ed. farmers. 


Corporation Water-Works 18,000 gallons of water per iron shaft, which, 
sq. yd. of filter are purified in 24 hours (87,000,000 and a hand winch, 
gallons per acre). outlet pipe, placed a few inches from the bottom of 
When the upper layer of sand becomes clogged by the tank, where it dips into the sludge. The central 
the accumulation of impurities, a quick and econom‘cal end of this perforated pipe is connected with an out 
method of cleaning it by upward washing has been de- let sludge pipe, which is carried up the side of the 
vised. An adjacent filter has its outlets closed, and tank to within about 18 ins. of the surface of the 
the liquid is allowed to accumulate until it has attained water and is provided with a stop valve. With the 
a head of a few inches above the normal level. Con- tank full of water, there is thus a head of 18 ins. 
nection is then made between the outlet channels of ®#bove the final outlet of the sludge, and this pressure 
this filter and the bottom of the filter to be washed; is sufficient to force the sludge through the perfora- 
and the purified effluent from the former forces its ‘lons in the radial pipe upwards through the outlet; 
way upwards through the latter filter, carrying the dirt while, by means of the gearing, the radial pipe can be 
to the surface, whence it is scraped by manual labor. caused to traverse the whole extent of the circular 
This operation occupies about 40 minutes. If a less bottom of the tank. This cleansing operation is, of 
time than this be allowed, the upper part of the sand ‘Urse, only necessary when sufficient sludge has 
is disturbed by the force of the current through it. been deposited to render its removal desirable. One 
In August, 1888, Sir Henry Roscoe, in a report re- advantage of this arrangement is that the cleansing is 
lating to the sewage purification works at Acton, gave earried on without emptying the tank; indeed, it is 
the following average analysis of the filtered effluent stated that the process of precipitation need not be 
after treatment by ferozone and polarite: interrupted. Particulars are given in the accompanying 
" Parts per 100.000. : table of sewage treatment works which have been 

Chiorine : toe 


; constructed for the use of the method described. 
Free ammonia ......... . _ 


Albuminoid ammonia v The railway across the Isthmus of Tehuante 
a 8 : s 0 *huantepee is 
Oxygen absorbed from permanganate of potash reported as practically completed, and it is to be 


in four hours 0.325 
In August, 1890, Mr. Carter Bell took samples of the opened to traffic this month. This road is 192 miles 
long, from Coatzacualcos, on the Gulf of Mexico, to 


sewage and effluent from the same works and reported 
Salina Cruz, on the Pacific. As a competitor with the 


the following results of his analysis: ase eae - \ 
Parts per 100,000. Panama railway, it would make the distance from New 


on being rotated by bevel-gearing 
earries round with it a perforated 








Sewage. Effinent. York to San Francisco, 4,325, against 6,107 milea, by 

a — matter... epeedeuee veh } 76 way of Panama. This is a saving of 1,182 miles tn 

uspended d chdhahe hen bee wees none istance i . om ane “he 
oh mete 190 aan distance, and fully three days of water travel. Th 

“ organic matter.......... 116 none Isthmus of Tehuantepec has been discussed as a railway 

Solids in solution kaos G64eescdsennte 55 76 route since 1842, and in 1878 Mr. Edward Learned. 

} em ca NNER ESE eeeeeeneee = 42 of New York, completed about 22 miles of line, when 

CN ie ce eel al “6 the contract was annulled. In 1882, a contract was 

Oxygen required for 1s minutes. a a "1.280 0.040 let to a Mexican by the name of Sanchez, who built 
ss three hours... .2.550 0.240 about 60 miles of wretch le oxic 

Free ammonia ............2. 6.400 0.220 oad naa merle ? r om a a ates ae 
Albuminoid ammonia ............... 0.700 0.035 : 1e contract to Edward McMurdo, 0 

In 1889 Dr. Arthur Angell reported the following re- ondon, and on his death, a new contract was made, 


February, 1892, with Messrs. C. C. Stanhope, of Eng- 
land, and M. Hampson and BE. L. Corthell, of the 
United States. As the original appropriation was ex- 
hausted, a new contract was made in December, 1893, 


sults of analyses of filtered effluent from the Hendon 
Sewage Works: 
Parts om 100,000. 





Free ammonia ......... 9.0312 with Stanhope & Co. to com 

- s c plete the final 40 miles of 
———— ammonia . oaees ie yond, and this is the contract now declared fin- 
, Dh ehWaes ocee sis ° . ished and completi h 
SOUIGS Th, GURPOMMIOR: 06 ko ciccccccccccecscsccce MOBO 1 So aan an tee ee. 


Mexico proposes to spend about $4,000,000 more on 


In 1889 Mr. Carter Bell reported the following re- arbor and terminal facilities at the two ends. 


” 


cease jeanne tte eC tt AC AC ANITA EA 


ee 


i 


; 
' 
i 


ater omer” 


a 


t 


wanad 


> 










































































































































































































































206 





TRUNK 


THE WEST SIDE SEWER, 
ROCHESTER, N. Y. 
An interesting trunk sewer is being buitt at 


Rochester, N. Y., under the direction of the West 
Side Sewer Commission, with Mr. Will E. Crane 
aa engineer and Lee & Minahan as contractors. 
The members of the commission are Messrs. Frank 
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5 ft.x 6ft. Trunk Sewer. 


FIGS. 1 AND 2. 
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All the sewage of the city is at present discharge] 
directly into the Genesee River at from 10 to 15 
different points. 

About 1% miles of the work had been opened up 
in May, 1894, at about six different places, and 
about 1,300 ft. of open cut sewer and 550 ft. of 
tunnel completed, including the 13-ft. drop, Vig. 
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SECTIONS OF TRUNK SEWER, ROCHESTER, N. Y. 


Will. E Crane, Engineer. 


S. Upton, George B. Swikehard and Horace G. 
Pierce. We are indebted to Mr. Crane for the 
following information and the accompanying illus- 
trat.ons: 

The main trunk sewer is 17,700 ft. in length, 
with an extension of lateral sewers of 14,00 ft. 
Two miles of the main trunk is in or through pub- 
lic highways. The remaining length passes through 
a deep ravine, whose banks are abrupt.y vertical to 
a height of 10 ft. at the beginning to 9S ft. at the 
junction with the Genesee River, into which the 
sewage is at present to be discharged. 

The trunk sewer at the beginn:ng is 5 ft. in diam- 
eter (egg-shaped, as shown by Fig. 1) and increases 
to 6, 64, 8, 8%, 9 and 9% ft. at the outlet, a see- 
tion of the latter being shown by Fig. 2. The mini- 
mum grade is 1 in 500 for about one-third of its 
length. The remaining length has grades of 1 ft. 
in 150 and 1 ft. in 200. There is 1,980 ft. of 94%4-ft. 


tunnel. ‘The sizes pass from egg-shaped to cir- 
: . 

cular and thence to the horseshoe section. The 

outer shell is concrete rubble masonry to 1 ft. 


above spring of arch, lined and arched with brick. 
The invert has one and two rings of brick imbedded 
in conerete to bed rock. 

The 4%-ft. egg-shaped portion 
sewer (which sewer diminishes to 244 ft. in diam- 
eter, is designed to be similar in construction to 
that already described, with a two-ring brick arch 
and a two-ring invert when in earth and one-ring 
invert in rock. The 5-ft. section of the trunk sewer, 
as shown, has the same thickness of invert and 
arch, The 6\4-ft. circular and egg-shaped sewer and 
all the larger sizes have concrete foundations, rest- 
ing on 1-in. boards, when not in rock. The GY-ft. 
sewer has two rings of brick for the invert lining 
and three rings for the arch, as do all the larger 
sewers, except when on a_rock foundation or in 
tunnel. When on rock these larger sewers have but 
one ring of brick in the invert, except for ong spe- 
cial section, where the rubble masonry is carried 
part way beneath the invert and the invert lining 
consists of but one ring of brick. In solid rock tun- 
nel there is no lining except one ring of br.ck on 
the invert resting on a thin layer of concrete. 

The fall is so great through the ravine in places, 
1 ft. in 23, that five drops, from 6 to 13 ft. each, 
have been designed and one shaft 112 ft. deep. The 
drops are constructed like the section, Fig. 3, which 
shows a 13-ft. fall. The curve is a parabola re- 
versed in a circle to connect with the lower section. 

The 112-ft. shaft is provided with an 8-ft. sump 
and is shown in plan and section by the sketches, 
Figs. 4 and 5. The shaft is only a temporary out- 
let to get to the river below the lower falls; pro- 
vision is made to eventually extend the sewer to a 
point lower down the river to a purification plant. 


of the lateral 






3. The work has progressed slowly on account of 
litigation in obtaining right of way. 

The estimated cost of the trunk section was 
$385,000, for construction only, and a total of $450,- 
OOO, including right of way and other expenses. 


THE DESIGN OF FERRY STEAMERS. 
(With :uset.) 


Three papers on the design of steamboats for 
ferry service have recently been read before tech- 
nical societies. One by Col. Edwin A. Stevens, 
President of the Hoboken Ferry Co., read at the 
last annual meeting of the Society of Naval Archi- 
tects & Marine Engineers, described the ferryboats 
plying in New York Harbor, with special reference 
to the newer boats built under his direction. One 
by Mr. Andrew Brown, M. Inst. C. E., read be- 
fore the Institution of Civil Engineers, described 
three peculiar types of ferryboats operating fe- 
spectively on the Mersey, the Thames and the Clyde. 
The third paper, by Mr. Charies Jones, describes 
two steamers built by the author’s firm for the 
ferry across the Mersey from Liverpool to Birk- 
enhead, and superseding the paddle-wheel boats 
formerly used. 

We have reproduced on our inset sheet and in 
the illustrations herewith the drawings accom- 
panying these several papers, and reprint the papers 
themselves, considerably condensed and partial.y in 
abstract, herewith. Colonel Stevens’ paper was as 
follows: 


Legally, a ferry is the continuation or prolongation 
of a highway over a navigable stream. In other 
words, there is a legal likeness between a ferry and a 
bridge. The ferryboat of to-day is not only in its func- 
tions, but in its construction, a hybrid between a ves- 
sel and truss bridge. 

The ferries of New York are, and will be for many 
years, the most important of the world. The require- 
ments and limitatons of design in New York ferry- 
boats are as follows: 

The hull must have rigidity to keep its shaft in line; 
it must have a longitudinal stability to resist burying 
with a large load on the bow, and must steer well 
even when trimmed by the head; it ought to have a 
fair manoeuvring power when fore-reaching with the 


engines stopped; it must carry heavy team 
loads without straining, should be of good 
shape to fight ice, with an easy form; its weight 


should be kept as small as possible; its draft ought 
not to exceed 11 ft., and its stability should be enough 
for safety and no more. The engine must start and 
reverse quickly; it should be capable of great varia- 
tions of power without sacrificing economy at its usual 
rate of working, or, say, two-thirds power; its balance 
should be as good as can be secured; but, above all, it 
must be simple, strong and easy of operation, repair 
and inspection, and, let me repeat, must reverse most 
promptly. The boilers should be free from any sus- 
picion of priming, and should be able with least possi- 


ble waste to meet the varying demands. Steam has to 
be stored at each stop, or some other method of attain- 
ing the same object must be devised. As fired in service 
the boilers do not supply enough steam to run the en- 
gine continuously. The result is that at the beginning 
of each trip the steam pressure is above the average, 
and at the end of the same, below. Skillful firing, 
while most desirable, is hard to secure, as it demands 
more than average intelligence, while the work is 
discouraging because of the impossibility of meeting all 
demands without some waste through the escape pipe. 

The auxiliary machinery of modern ferryboats con- 
sists of an air pump, circulating pump, feed pump, fire 
and bilge pump, steering engines, electric light engines 
and dynamos, and an engine and fan used for ventilat- 
ing and blowing heated air into the cabins. 

The designs of New York ferryboats divide them- 
selves generally into two classes, paddle-wheel vessels 
and screw propellers. The paddle-wheel engines have 
been mostly of the beam type, with jet condensers, 
carrying pressures ranging from 30 to 50 lbs. The 
wheels in these engines are radial. This engine was 
really very well suited to its work and still retains its 
place beside its most modern competitors. 

Low-pressure inclined engines have been built and 
used to a certain extent, but have not met with the 
same favor as the beam engine. The best examples, 
however, of side-wheel ferryboats have been of the in- 
clined type. I allude to the “Erastus Wiman” and 
“Robert Garrett,’’ of the Staten Island ferry. These 
vessels have compound inclined engines, and, I be- 
lieve, the only feathering wheels that have ever been 
successfully applied to ferrywork in New York 
waters. The paddle-wheel engines, as a whole, have 
the objection of not stopping the vessel as efliciently 
as the screw. They take up a large deck space, both 
for the engines and for the wheels. They have the ad- 
vantage of allowing the vessel to be more easily 
steered when fore-reaching, but at the expense of a 
loss in manoeuvring power at low speeds, especially 
when starting. The beam engine has great simplicity, 
is economical in first cost, and in ferry service, even 
at the present day, in coal consumption. The neces- 
sity of balancing the vessel forbids the placing of the 
wheels on the midship section. In consequence the 
ends of the boats are apt to steer differently. Paddle- 
wheel engines give a burying moment from the high 
position of the shaft, and the effect of this moment is 
exaggerated when the vessel is heavily loaded by the 
head, resulting in a loss of manoeuvring power. 

On crowded ferries the paddle-wheel must give way 
to the propeller. Screw propeller vessels built for 
New York have all been modifications of one type. They 
have a rigid shaft running from end to end of the 
vessel, driven by one or two engines with a screw at 
each end. A ferryboat was built and operated on one 
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Fig. 3. 13-ft. Drep in Rochester Trunk Sewer. 


of the Northern rivers with a single screw, and at 
least one boat in New York harbor has been so 
operated on account of the breaking of one of her pro- 
pellers. While boats thus designed show a greater 
economy in coal at the same speed, the loss in backing 
power in one direction, the difference in steering, and 
the fact that the vessel's head falls off in backing are 
sufficient to compensate for the greater wastefulness 
of the two-screw arrangement. 

Two boats with a screw at each end driven by inde- 
p2udent engines were built in the ’60’s or in the early 
70's by Mr. Livingston Brady. They were built for 








made ines eat enliven lint ina Aiin nt etligiad Adi ee me 


SOR Si a LR Se ae EE MS ek ats Nhs cote 


natalensis a tein item eli dh me 
ae Ae Ne IIo 














OV3SHNINUIG GNY TOOdY3AIT N33ML3E AYYIS ASSYIW . TVEYNIMs ONY .AISYSW» SYSWNVILS MIYX¥OSNIML 
‘yoag Asauiyoep jo UPd 


LL Tee 
rT > 
arr 





‘SYSWV3LS AuY3S 
| HSITONZ 4O 





rt ~-}— _ ae 
‘S3WYHL 3HL NO AYY3S HOIMTOOM . 
~ * ~ na * ~ » ~ * - + ~ a * A #. sz" ™ ie ; ‘ 
poe ener ty \ seaman i i Sen 
— mie | ie ll Go Oo | | I - 





| \ ott a ldap arth y ‘MODSV19 ‘AYY34 3GA19 -yoysotuul J ,, 
ge Fa | « NOLS3INNIZ » : 

UONRAI|Z EPIS Y3IWVILS ¥D9O ONILVART3 = yonr9g-48019 

M3¥9S'UNOS : : 












————— “UOIPEAG| 


,UOUXO,, 4O UONPAB|Z BPIS 












‘OVZHNINMIG ONV . 1OOdy3AIT 
N33ML39 AYYI4S AISYIW «NOLXO» YIWVILS M3YISNIML 378N0d 


a a re nn ee ee 
¥ => = a ae 





eee 


| | . Ly “oc sone arse arta nena 
- r 
J ‘sadpug Buipuey pue uooyuog yyIM ,,UO}KO,, JO UOIIIBG Sso1D LETT ge 
| | j f oe °. ; 7 7 






if 
P 
f 
f 


, 








Ai Fat EA ARIAL BEL SelB HSER GN et) rete 


Sept. 13, 1894. 





use on the Mississippi. The quick-water from their 
wheels proved so destructive to the levees that their 
use had to be abandoned. 

it has been proposed to propel ferryboats with twin- 
screws Of the ordinary type, and vessels have been 
driven on the Mersey with four screws, two on cach 
siae, attached to rigid throngh shafts. These vessels 
are said to have great manoeuvring power, but ure 
yery small compared to the New York boats. The 
screws under any twin-screw arrangement would be 








_ Hastings 
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Fig. 4. Pian. 


VERTICAL 


more exposed to damage by ice and floating wreckage 
and the machinery is more complicated than in vessels 
of the present New York type. The necessity for 
prompt reversing has led to the adoption of two en- 
gines with the object of securing two high-pressure 
cylinders with crank pins at right angles to each 
other. The need of this arrangement would hold good 
with twin-screws or with independent shafts at each 
end of the vessel, and would involve an undesirable 
complication. 

The first screw boat built for traffic in New York 
harbor was the “Bergen,’”’ of the Hoboken ferry. The 
troubles prophesied for the “Bergen” never happened. 
Her shaft stayed in line and did not heat in the bear- 
ings; it has not yet broken, nor did she break propeller 





Half Midship Section of the “ Bergen.” 


SCREW 


blades in ice; she did stop quickly, and, in fact, most 
promptly. She has proved herself in service a success- 
ful and popular vessel. But. like everything human, 
she had her faults. It is regrettable that some ves- 
sels for other lines were built without profiting as fully 
by the “Bergen’s” experience as might have been the 
case. How the “Bergen’s’’ shortcomings were met in 
subsequent boats may be best shown by a comparison 
with the “Netherlands,” a boat just completed. 

The midship sections of the “Bergen” and *Nether- 
lands” are shown herewith. It will be noticeable that 
the beam of the “Netherlands” both at the gunwale 
and at the load water line, is greater than the “Ber- 
gen’s,”’ that she is fuller in the garboards and that the 
system of framing is quite different. The ‘Bergen’s” 
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stability, while ample for a single deck vessel, is not 
as-great as desirable for double decking, which has 
become a necessity on many routes, notably on the 
Barclay St. ferry. The increased beam at gunwale 
shortens the overhang of the guards, a most desirable 
feature, while the increased flare of the side decreases 
the risk of damage below the water-line in the case 
of collision; and it must be borne in mind that every 
ferryboat has to receive many a hard knock in collis- 
ions. 

In general shape the “Netherlands” is fuller in the 
ends of her upper body, thus insuring greater longi- 
tudinal stability, and her lines show more power with 
a fairer form. The most marked change is in the 
greater “cut out’’ at the ends. The distance between 
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Fig. 5. Section. 


DROP OF 112 FT. IN ROCHESTER TRUNK SEWER. 


the stems and stern posts in the “Bergen’’ is ™ ft.: in 
the ‘*Netherlands,”’ 16 ft. 

The racks which guide the boat on entering her slip 
and retain her in position are made of pile work. 
With increasing weight and speed of boats the repair 
and renewal of these racks becomes a most important 
feature. A limit is set to draft by the necessity of 
having as short a pile above the mud as possible. Ex- 
cessive stability or rigidity is objectionable because 
these qualities add to the severity of the impact 
against these racks. When the rack is struck the 
engines are usually stopped, and the vessel is then 
forging ahead by her momentum (or fore-reaching); if 
left to herself she will keep her head against the rack, 
pushing it out as she advances. This in itself is injur- 
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ious, but not to so great an extent as the first blow if 
delivered at an unfavorable angle. 

The “Bergen,” it was found, could not be readily 
steered after stopping the engine, and, consequently, 
was apt to hit the rack a destructive blow, and to 
“ride it down.” To avoid this, the only means was 
to check her headway by backing. This involves a loss 
of time. The changes in the “Netherlands” to avoid 
this fault were the greater “cut out"’ above men- 
tioned, an increase in the breadth of the rudder and 
the use of a three-bladed propeller of 11 ft. pitch, in- 
stead a four-bladed one of 9 ft. 3 ins. pitch in the “Ber- 
gen.” These means have met the end aimed at in a 
very gratifying manner. 

In the construction of the ““Bergen’’ the longitudinal 


20% 


bulkheads were designed and built mainly to sub- 
divide the hull, and the deck was of the type usual in 
river craft. The decks of all ferryboats previous to 
the “Netherlands,” as far as I am informed,* were 
platforms resting on and overhanging the hull, and 
held down by bolts at the gunwale. The objection, 
however, to this design was the fact that the beams 
in the passenger cabins were the same size and 
strength as under the team gangways, the weight of 
the deck frame under the cabins being thus largely 
in excess of What was necessary. Il way mention that 
observation and experience seem to justify the tgur 
ing of team decks for a moving load of 400 to Suv 
lbs. per sq. ft., and on lower passeuger decks of about 
120 ibs. The weight of the usual design of deck Hgured 
for these loads is great, and becomes excessive if steel 
is used. In that case the rigidity of the deck also be- 
comes objectionable on account of its punishing power 
on the racks. 

The wmidship section of the “Netherlands” explains 
the method taken for meeting this difficulty. Steel 
bulb augles, spaced about 8 ft. apart, are used for the 
main deck-beauis, aud are bent duwn so as to go under 
the lodger plate in the usual fashion. Between the 
ccamings in the team gangways these beams are cover- 
ed over with a system of bridge plates, producing the 
corrugated section shown in the drawings. The corru 
gatious are filled on the upper side with white pine nail- 
ing strips laid in a waterproof mixture. ‘To those nali- 
ing-strips the sheathing necessary for the safe hand 
ling of team trattic is attached. 
heve a firm attachment to the upper chord of the bulk 
head structure, which carries a heavy longitudinal 
plate, forming the upper member of the longitudinal 
girder, to which I shall hereafter call attention. 

The deck-beams for the passenger space are of white 
pine; they foot on this longitudinal plate, and are 
lirmly attached thereto. These beams serve the double 
purpose of carrying the passenger load and of acting 
as struts to hold the guard structure in its position. 
These duties, however, require no such strength as 
would be required for deck-beams under the deck. 

fhe saving in weight is very considerable, and the 
trough sections running fore and aft are a very valu 
able feature in the longitudinal strength of the hull. 

As I have before mentioned, the longitudinal bulk- 
heads of the “Bergen” are intended mainly to sub 
divide the hull. In considering the strains to which 
the structure was subjected, it appeared to me ad- 
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visable to make further use of these bulkheads in se 
euring longitudinal strength. In the “Netherlands” 
the bulkhead construction is carried to the deck by 
means of vertical and diagonal angles. Over the top 
is worked horizontally the longitudinal plate to which 
I have alluded, and an angle which receives any thrust 
from the end of the passenger deck-beams, and furthe 
serves to strengthen the upper member of the bulk 


heads. Forward of the collision compartment the 


bulkheads are continued in the shape of lattice girders 
to the ends of the boat. 


These longitudinal girders 
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coincide closely with the buikheads between the 
team and passenger spaces, and, therefore, serve to 
take up the strains due to the weight of the larger 
portion of the joiner work in a most direct and ef- 
fective manner. 

The sections of the ‘‘Netherlands,’’ as a whole, are 
those of a deck truss bridge; the longitudinal bulk- 
heads and their continuation form the trusses; the bot- 
tom is formed by the bottom of the vessel, and the 
deck by the deck-beams and trough Sections. The 
spaces in the wings beyond the longitudinal bulkheads 


* It was developed in the discussion that the Pennsyl- 
vania R. R. ferryboats “Cincinnati” and **Washing- 
ton’ were built with decks which are designed to 
form a top chord for the longitudinal frames. 
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were considered and treated merely as buoyancy cham- 
bers requisite in the peculiar service for which this 
peculiar bridge was designed. The passenger decks 
may be considered much in the light of a covered 
platform, bracketed to the side of the truss 
The necessity for providing for collisions with 
other vessels insures more than sufficient 
Strength for any such purpose. 

The design of the ‘Netherlands’ engine resembles 
that of the “Hamburg” and “Bremen,” the two ves- 
sels that preceded her. The “Bergen” has a triple-ex- 
pansion engine 18'4, 26 and 42 in. cylinder diameters 
by 24-in. stroke, designed for 160 Ibs. of steam. 

The “John MeCullough,”’ of the Erie ferries, has 
one compound, the “Cincinnati,”’ and “Washington,” 
of the Pennsylvania ferries, and the “Hamburg,” 
“Bremen,” and ‘Netherlands’ of the Hoboken ferries 
have two compound engines. The “Netherlands’’ en- 
gxines are 18 and 38 ins x 28-ins. stroke. The increased 
stroke was edopted on account of the advisability of an 
increased pitch of wheel, for reasons mentioned above. 
The favorable comparison between the triple and com 
pound is due largely to the fact that the auxiliary ma- 
chinery of the “Bergen” is very extravagant. Al- 
though she has the advantage, for coal economy, of an 
air pulp attached to the low-pressure engine, tuis gain 
is tnere than offset by the waste in her other auxiliary 
machinery, and by the fact that the compound en- 
#ines referred to were designed to give variable points 
of cut off by linking up, much after the custom prev- 
alent in locomotives. Variation in power in the 
“Bergen” has to be provided for by throttling. In de- 
signing the *‘Hamburg’s” and “Bremen’s” engines it 
appeared doubtful whether a tripie engine could be 
produced which would give the necessury variations 
of power to suit the conditions, and the air pubip was 
combined with the circulating pump and made inde- 
pendent, and two compounds substituted for 


passenger 
bridge. 
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one 
triple to make an engine that would reverse more 
promptly, Notwithstanding the fact of the increase 


of pitch of the screws, this object has been attaiued. 

In the “Bergen” it has been found on several occa- 
sions that when the high pressure crank happened to 
stop on the centre the engine failed to reverse as 
promptly as desirable. This is felt in loss of time and 
has not caused any accident. In entering a slip in a 
service like the New York ferries, where even a 
few seconds’ gain in time is desirable, the certainty 
that a vessel will back promptly and effectively is of 
importance, L will wheu the four-cylin- 
dered compound type of engine first considered, 
it Was adopted partly on account of the supposed guin 
in balance that it would bring. The result, however, 
has demonstrated in a very practical way the differ 
ence between a statical aud dynamical balance. 

The the “Netherlands” are, like those of 


confess that 
was 


boilers of 


the “Bergen,” of the **Admiralty,’’ or “gunboat" type. 
In the **Netherlands,’’ however, in order to induce a 


stronger draft in the lower portion of the boiler, two 
flues of 6 two of 8 ins. in diameter 
worked below the tubes. This is found to draw down 
heated gus, and (hus secure a more even temperature. 
‘The boilers of the “Netherlands” are slightly larger 
than those of the ‘Bergen.’ They are built to stand 
a pressure of 140 Ibs. 

‘The Netherlands’ "* whistle can be blown automat- 
ically in a fog so as to give the signal Customary tor 
the Hoboken there is also in the pilothouse 
an electric gear for stariing, stopping and reversing 
the engines of the vessel directly from the pilothouse. 
This attachment is of great value in giving the pilot 
Not having been 
sutticiently tried in actual service, it must for the pres- 
ent be regarded as more or less experimental. These 
latter devices are designed by Dr. Chas. E. Ongley. 


ins. and are 


ferries. 


more complete control of his vessel. 


In concluding his paper Colonel Stevens pointed 
out that with more accurate determination of the 
strains in the frames of the hull, reductions in the 
weight might be possible. In contemplating such 
reductions, however, it must be remembered that 
the maximum team Joad is steadily increasing, and 
that the severe racking due to heavy moving loads 
and the strains of must be amply pro- 
vided for. Further, the hull must be stiff enough 
to form a foundation for the long rigid screw shaft. 

For the propelling machinery, simplicity and 
strength are the essentials. The necess.ty of prompt 
reversing demands two high-pressure cylinders. It 
is obvious that the ‘Netherlands’ engines might be 
improved by combining the two low-pressure cyl- 
inders in one and by more careful balancing. For 
the boiler, the possible saving in weight by the use 
of water-tube boilers is an advantage not to be 
despised, but it would be necessary to comb‘ne 
forced draft with it to meet the sudden and large 
demands for steam. Two interesting, but rather 
revolutionary, schemes which have been considered 
involve, in one ease, the driving of all auxiliary 


collisions 


machinery by hydraulic motors, and in the other 
case the use of electric motors to drive the propel- 
lers and all the auxiliary machinery, a single large 
dynamo furnishing the current. The accompanying 
table concluded the paper: 


Name of vessel.. 
RN SOE UNI aie wed 4 ak ek re aloe c 
Cylinder diameters, ins. 





The elevating-deck ferry steamer “Finnieston,”’ re- 
cently constructed for the Trustees of the Clyde Navi- 
gation, presents considerable novelty in design. This 
vessel was specially designed and constructed fi) 
cross-river vehicular and passenger service in Glasgow 
Harbor. 


Results of Tests of Hoboken Ferryboats. 9 
“Orange."’ 
Single cylinder, 
46 


“Bergen.” 


aa : “Bremen.”’ “Netherlands.” 
Triple expansion, 


Double comp. Double comp. 








oe eee eee eee ewe . 4 e 27 \ 2 $ & ¢ 
Stroke, ins. ...... artery haeeds 6s Sic os 120 a an ad “ss. 
Trial Ferry Trial Ferry Trial Ferry Trial tri 
rip. servic a . srvice oo 
Boiler pressure, lbs. per OG Mi Sienscccees ? ' be “5 “ig “100 a TiO ” iG _ 
Vacuum, ins, of mercury...... pales ncaa 27 27 27 26 24 ‘8 
Revs. per min., average......2.0.0°77°77" 22.9 15.4 144140 15102 119.0 
Average HP., main engine................ 400 810 700 650 778 603 73r3 
Ratio of expansion from point of cutoff..... 2.1 1 9 9 10.3 10.3 ‘in 
=o per hour “eae purposes, per HP. : : _— 
OR SORE GOR, is on kc ccbbiehndidcnce 27.5 24.7 21.7 22.{ < 
Steam for main engine and circulating pumps ‘ bGiek a ao. ae 
Steam for main engine 0c: b NW cbieedaas ate 27.2 24.4 18.3 Pee 18.1 19.4 
Speed, statute miles per hour............. 11.5 14.0 12.5 vax 12.4 : 
POC G00, OE GUD. oer essinccis,.... <teeee “S60 iS ese 
Evaporation per ib. of coal from tempera- we - se 
ture of hot well to actual pressure, Ibs... 8&6 9.2 8.42 8.8 8.5 
Sees 7 . eee oD 


The following is the substance of the papers read 
before the Institution of Civil Engineers by Messrs. 
Brown and Jones: 

Recent Types of Ferry-Steamers. 

The “Oxton,’’ on the River Mersey, presents the first 
example of a ferry-steamer propeiled by four screws. 
This steamer was placed on the station between Liver- 
pool and Birkenhead in 1879. Before the advent of the 
“Oxton,’’ considerable diversity of opinion existed as 
to the advantage of four screws, which experience has 
shown them to possess in many ways over twin screws. 
With four screws the boat can cross the river with its 
head set obliquely to the direction of the current; it 
can also spring itself out from alongside the quay or 
landing-stage more quickly; it can be stupped when 
required more promptly and etliciently than with pad- 
dies; and greater deck accommodation is secured. 

The dimensions of the **Oxton,”’ length 130 ft., 
beam 45 ft., depth 14 ft., average draft 7 ft. 6 ins. 
‘The vessel is divided into eight water-tight Compart- 
ineuts, With a view to render her practically uusiuk- 
able by collision. She is fitted with two carriage- 
gangways on each side, which are raised and lowered 
by steam-power, coutrolled by a hand-lever on deck, 
actuating two suiall donkey engines below, which 
drive the worm-gear and friction-cones of the machin- 
ery in connection with gangways. When raised, 
the gangways form part of the bulwarks. She is pro- 
pelled by two pairs of compound surface-condensing 
inverted-cylinder direct-acting engines, 19 and 36 ins. 

24 ins.; they work at 100 revvelutious per minute 
with a steam pressure of 65 lbs. per sq. in. The shafts 
run the entire length of the ship, passing under the 
sides of the boilers. Steam is supplied by two cylin- 
drical multitubular boilers, 10 ft. in diameter, by 10 ft. 
6 ins. in length, having two furnaces, 6 ft. x 3 ft., in 
Attached to the boilers is a superheater, to 
Which are titted spring safety valves. The propellers 
are right and left-handed, and are 7 ft. 4 ins. in diam- 
eter, 13 ft. G ins. pitch, and have each three blades. 
Each pair of engines is titted with steam starting-gear, 
as weil as hand-gear worked from the deck. The ves- 
sel is also fitted with steam steering-gear. 

The ‘Hutton’? represents another type of ferry 
steamer. This boat is employed to carry vehicular 
and passenger traffic at Woolwich free ferry on the 
Thames. The manner of working this traflic differs 
somewhat from that adopted at Liverpool. The pas- 
sengers are carried on the lower deck and the ve- 
hicles on the upper deck. They go on board from the 
shore by a bridge gangway, connected with which is 
a pontoon. This pontoon has also two decks, which are 
on the same level as those of the steamer. The dimen- 
sions of the ‘“‘Hutton’’ are: Length, 170 ft.; breadth, 
moulded, 42 ft; depth to main deck, 7 ft. 3 ins.; height 
of vehicle deck above main deck, 8 ft. 9 ins.; length 
of vehicle deck, 58 ft. There are two passenger gang- 
ways, and three vehicle gangways with sliding bul- 
warks on each side of the vessel. Two fore-and-aft 
and six athwart-ship bulkheads divide the hull of the 
vessel. Steam and hand steering-gear are provided 
on the bridge. There are two pairs of diagonal en- 
gines, having four cylinders, each 33 x 36-ins., with 
link-valve motion, and indicating 600 HP. Steam start- 
ing and reversing-gear is used. Two independent air- 
and circulating pumps are worked by auxiliary engines, 
and there are independent steam feed and bilge-pumps. 
‘The paddle-wheels have feathering floats. The two 
boilers are of steel, 9 ft. in diameter and 17 ft. 3 ins. 
long. Electric light is fitted throughout, there being 
100 16 c. p. lamps. The “Hutton’’ can carry fully 130 
tons of live load (that is, 70 tons of vehicles on upper 
deck, and 60 tons of passengers on the main deck). 
In addition to this, it carries 20 tons of coal and 
stores, 
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Several other schemes were brought before the 
Trustees, such as swing-bridges, high-level bridges 
with spiral and other approaches, or hydraulic hoists, 
subways, floating landing-stages, etc. As regards an 
elevating deck steamer, some fears arose of the danger 
to its stability when the platform was raised and 
loaded with vehicles, and apprehensions were formed 
that it would be top-heavy and capsize. It was also 
feared that it would prove too great an obstruction 
to the navigation of the river, while it was further pre- 
dicted that during gales and when the river was in 
spate the steamer would become unmanageable. It was 
finally decided to adopt the elevating-deck ferry 
steamer, which it was perceived came the nearest of 
the several schemes proposed to fulfilling the require- 
ments. The ferry steamer was the least costly (£15,000), 
and, in addition, it could, if necessary, at any time be 
removed to another station. The construction of the 
boat was commenced in June, 1889. 

It is unlike any other ferry steamer extant, and 
might aptly be described as a “floating lift’? which 
lands and embarks passengers and vehicles upon the 
level of the quay, irrespective of any rise and fall of 
the tide. The ‘Finnieston”’ is 80 ft. long, and 43 ft. 
broad, the breadth of deck being the same forward 
and aft, having a rectangular form with the corners 
rounded off. The lines of the vessel are alike at each 
end, and the draft of water with a full load is about 
94 ft. Internally, the vessel is divided into 13 water 
tight compartments, having 12 steel-plate bulkheads, 
6 of which are transverse; thus the danger of sink- 
ing through collision is reduced to a minimum. He- 
sides the ordinary main deck, the vessel is provided 
with a deck which can be elevated and lowered. Six 
double rectangular columns, three on each side, about 
30 ft. apart, are carried into the body of the vessel 
and are connected with the main deck by heavy steel 
angles. Their upper ends are bound together by lon- 
gitudinal and transverse steel girders of “1’’ section, 
and diagonally by struts which are secured to the main 
deck. In the space between each set of columus there 
is an upright steel screw, having a series of rings or 
collars by which it is suspended from a steel block 
fitted with rings of gunmetal on which the collars of 
the screw revolve. The block is secured to the columns 
and is placed so that the elevating-deck can be raised 
to a height of 15 ft. above the main deck. On each 
of the screws a strong nut of manganese-bronze is 
fitted, having guides so constucted that they are free 
to travel between each set of columns, whilst they are 
prevented by the latter from turning. On the top of 
each nut a saddle is fitted on which rest two longi- 
tudinal girders of “I” section—these girders, four in 
all, running the entire length of the elevating-deck 
and carrying the whole weight of the deck and load. 
Passing through and resting on the girders is a series 
of transverse beams of “I’’ section. On the top of 
these, in a longitudinal direction, are fitted two lines 
of rails for the conveyance of railway wagons. Be- 
tween the rails and on each side of them, the platform 
is decked with pitch-pine planking, and near the middle 
for a width of 20 ft., the deck is cross-laid with elim 
for vehicle traffic. The elevating-deck is 78 ft. long, 
and its extreme breadth is 32 ft., the middle part be- 
ing railed off from the portion reserved for passengers. 
It is raised and lowered by means of a set of horizon- 
tal triple-expansion engines placed in the center of 
the vessel under the main deck, the pistons working in 
a fore and aft direction. These engines drive, by — 
gearing, two fore-and-aft shafts, placed one on each 
side of the vessel under the main deck, each shaft 
having three worms gearing into a steel worm-wheel 
fitted to the bottom of each upright screw. When the 
engine is in motion all the screws revolve simultane- 
ously, thus causing the nuts on which ihe elevating- 
deck rests to rise or fall, as the case may be. In con- 
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nection with this, it may be mentioned that the 
screws which carry the elevating-deck being in ten- 
sion, there is no possibility of their being bent, should 
there be an uneven distribution of the load on the 
deck. The elevating screws work in unison, and so 
silently that passengers on the platform are uncon- 
scious of its motion. 

Independent of the machinery for moving the ele- 
yating-deck, the vessel is fitted with two independ- 
ent sets of horizontal triple-expansion engines, placed 
athwartship. One of these drives a line of shafting 
fore-and-aft, and operates the port-screws at both ends 
of the vessel, while the other drives the shafting for 
the starboard-secrews. The cylinders of both engines 
are 9, 14% and 24 ins. by 18 ins. All the engines in 
the vessel exhaust into one condenser, which is titted 
with independent air and circulating-pumps. There are 
also two independent sets of bilge and feed-pumps, 
thus enabling the vacuum and boiler-feed to be main- 
tained while the vessel is embarking or discharging 
her cargo. The starting connections of all the en- 
vines are led to a platform, 80 as to be entirely under 
the control of one man, the steam and hydraulic re- 
versing-gear ensuring quick action. Steam is supplied 
by two horizontal tubular boilers, 7 ft. in diameter 
by 7 ft. 6 ins. long, constructed of Siemens-Martin 
steel and to Board of Trade requirements for a work- 
ing pressure of 150 bbs. per sq. in. Each boiler has 
one furnace, and the total heating surface is 1,100 sq. 
ft; A rudder is furnished at each end of the 
vessel, and each. rudder has a movable lock- 
bar, to keep it in position when the other 
is being used. Though the vessel is fitted with these 
rudders, it has been found that since it commenced 
work on its present station, they have hardly, if ever, 
been used, the vessel being manoeuvred entirely by 
means of the four propelling screws. These screws 
are each protected by three guard-rods, se placed 
as to prevent mooring-ropes, etc., from becoming en- 
tangled with them or with the rudders. The vessel 
has accommodation for about 300 passengers, besides 
10 loaded carts and horses, or for the same number of 
passengers with 6 loaded lorries and 2 loaded carts and 
horses, or for 600 to 700 passengers only. $y means 
of her four screws she can turn in her own length in 
less than a minute. Th trip across, a distance of 470 
ft., occupies between two and three minutes. 

The “Finnieston” has now been at work continu- 
ously for four years, during all states of traffic on the 
river, with difficult and heavy loads, and subject to the 
most unfavorable stages of the current. She has not 
been stopped by the highest gale of wind which has 
prevailed since she started, and she is so thoroughly 
under control as not to cause the slightest interrup- 
tion to the river traffic. It may be mentioned in 
connection with the stability of the vessel that the 
Clyde Trust, in order to thoroughly satisfy themselves 
on this point, consulted the late Mr. Bateman and 
Prof. F. Elgar (who at that time occupied the chair 
of naval architecture at Glasgow University), and the 
opinion of these gentlemen was distinctly favorable to 
the design of the boat. 

This type of steamer is particularly adapted for 
the conveyance of horses, vehicles and railway wagons, 
as it obviates the great wear and tear and loss of 
time consequent upon going up inclined slips or ap- 
proaches which are necessary adjuncts to the old ferry 
system, and on which there is equal difficulty in de- 
scending and ascending with heavy loads. For in- 
stance, there is considerable danger if the horses 
slip, and this danger is increased in frosty and rainy 
weather. The new system also obviates the necessity 
and expense of providing so great an extent of ground 
as is required for these slips. 

Another advantage of the elevating-platform ferry 
steamer is that its application is by no means confined 
to cross-river traffic, but it may also be adapted for 
the conveyance of cavalry, ordnance and artillery, be- 
tween the shore and troopships lying out in the “off- 
ing.” The only important difference in this applica- 
tion would be that, instead of the elevating-platform 
running fore and aft as in the “Finneston,”’ it would 
be transverse, so that the traffic would be embarked 
by side gangways, and the ferryboat would lie more 
comfortably alongside the quay or steamer. The ser- 
vices of a boat of this type—having a transverse plat- 
form—would be invaluable in the shipment of cattle 
u board transatlantic and other steamers, which are 
precluded by the draft from lying alongside the quay, 
also where the wharf accommodation is insufficient to 
cope with increasing trade, aq is the case at the 
present time at many ports. In this class of trade 
the platform could be moved during the passage be- 
tween the shore and the vessel, and the saving of 
time thus effected would be considerable as compared 
with that involved in “slinging’’ wild cattle on board, 
or driving them up steep gangways. 

The Birkenhead Ferryboats ‘‘Wirral’’ and “Mersey.” 


The Woodside ferry was, until the opening of the 
Mersey tunnel, the only direct means of communication 


between Liverpool and Birkenhead. It enjoyed a 
monopoly of the traffic between those towns, and, be- 
ing the property of the ratepayers, the profits derived 
from the annual transport of 8,000,000 to 10,000,000 
passengers were of considerable assistance to the Bor- 
ough rates. On the opening of the Mersey tunnel a 
great shrinkage in revenue took place, and for a time 
it appeared likely that the profits from the ferry would 
disappear entirely. The Corporation of Birkenhead 
thereupon set themselves to reduce the working ex- 
penses of the ferry if they could not retain tratlic. 

The vessels formerly used on the ferry were excellent 
of their class and date, but their size, weight, low 
speed and heavy coal-consumption forbade economy. 
It was decided to build new vessels, and tenders were 
invited on a specification by the Corporation, but no 
offers were received in response. The author's firm 
wus then privately approached, and a contract was 
made with them for two ferryboats, the only condi- 
tions being those of length. draft of water, height 
of deck from water line, and a mean speed of 12 knots 
an hour, with a Board of Trade certificate for 600 pas- 
sengers. It was agreed that there should be no inter- 
ference with the builders by the Corporation or their 
officials, and that the boats were to be retained by 
Messrs. Jones & Sons if the conditions were not ful- 
tilled. 

Three paddleboats had, up to 1890, been used to 
maintain a ten-minutes’ service; but it was determined 
by the author that two new boats should be capab.e 
of doing the work of maintaiping the ten-minutes’ ser- 
vice, and that the journey across should be made in 
four minutes. Then, as in some conditions of tide, 
water at the Liverpool landing stage shoaled to 6'4 ft., 
the new vessels, with a normal trim of 5 ft. forward 
and 7 ft. aft, had to be furnished with water ballast 
trimming tanks, placed in the fore and the after com- 
partments, and capable of being quickly manipulated so 
as to bring the vessels upon an even keel. Economy 
was further secured by arranging that the whole of the 
underdeck space, except the master’s room, should be 
included in the measurement for propelling power. The 
nominal register tonnage thus obtained was of great 
importance in respect of the assessment of damages in 
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eases of collision. 

To fulfill the specified conditions the twin-screw steam 
ers “Mersey” and “Wirral’’ were built in 1890, from 
the author’s designs. Their dimensions are: 


Ft. Ins. 
Length between perpendiculars................ 144 6 
Length over all........ (gccedhwekete Ccanedeena In 0 
po ee. See 32 0 
Breadth moulded, on water line............... 28 6 
Depth moulded ....... open Ok eeeecckekcenea esas 10 9 
Wepes CC ROE occccccce éneereneees béaedubbnece 10 5 

Per cent. 
Ratio of depth to length...... eeucccevecasees 13.44 
Ratio of breadth (loud line) to length.......... 5,07 
Coefficient of displacement...........ccceeeece 0.62 


Siemens-Martin steel of best quality was used in the 
hulls, which were divided by bulkheads into 11 water- 
tight compartments. The water ballast tanks are con- 
nected with the circulating pumps, and have a ¢a- 
pacity of 22 tons each. A deck saloon extends from 
stem to stern, suitably divided into three compartments. 
All the parts of the vessels are fitted with electric 
light, and are heated by steam pipes. The promenade deck 
on the top of the saloon is reached by wide stairways; 
the open-sparred teak seats are arranged as life rafts, 
according to the system invented by Captain Pinhey. 
The steersman's position is at the forward end of the 
promenade deck, and he controls a steam-steering ap- 
paratus. Communication between the deck and the en- 
gine room is effected by Chadburn reply telegraph. 

The propelling machinery consists of two independ- 
ent sets of triple-expansion engines, 15%, 22 and 36 
ins. x 18 ins., driving twin-screws, each 7 ft. 9 ins. in 
diameter and 14 ft. pitch. The high pressure cylinders 
have piston-valves and the other cylinders have ordi- 
nary slide-valves, all worked in the usual way. A 
Brown steam and hydraulic starting engine controls 
each set of engines. The surface-condenser, common 
to both sets of engines and placed between them, is 
circular, of cast iron, with brass tubes having a sur- 
face of 1,531 sq, ft. The starting gear is at the for- 
ward end of the engine room, and all handles are 
brought conveniently together, and worked by one 
man. 

An independent diagonal compound engine, with 
cylinders of 74% and 18 ins. by 16 ins., supported on an 
A-frame, with levers for working a double set of 
air, cireulating, feed and bilge pumps,‘ especially de- 
signed by the builders, is fixed at the forward end of 
the engine room. 

The two boilers are of steel, of the gunboat type, 
each being 7 ft. 10% ins. in diameter and 16 ft. 3 ins. 
long, fitted with two Purves ribbed furnaces 3 ft. in 
diameter and 240 tubes 244 ins. in diameter and 6 ft. 
9 ins. long. The total heating surface of the two 
boilers is 2,272 sq. ft., and the working pressure is 160 
Ibs. A fan 7 ft. in diameter is fitted in the stoke- 
hold for forced draft on the closed-ashpit system, 
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should it be required. All the engines in the vessel 
are tixed in one engine room. 

At the “Mersey's trial trip, four runs were made; 
two with and two against the tide, showing an aver 
age speed of 13.06 knots per hour. 

rhe draft at the trial was % ft. 10 ins. forward and 
7 ft. 4 ins. aft, 


tons. The eng 





livalent to a displacement of 388 


showed 978 IL. HP. when making 
124 revolutions per minute. 








The hull of the vessel complete weighs 230 tons 
The engines, boilers and water weigh 150 tons Th 
registered tonn: is 20; the Board of Trade certifi- 
cate is for 1,214 passengers. The total cost of the tw 


vessels, delivered complete, was £26,000, All 
ditions having been fulfilled, the “Wirral” an: 
sey’’ were put upon their statior 





1, and have ke 
ten-minutes’ service with admirable regularity 





IS91. Not only have the working expenses of the ferr 
been reduced one-third by the substitution of two for 
three boats, doing the same work, but a fu 
has taken place from the decrease in coal coasu 

boat for boat, of 500 Ibs. per hour, the ney 

screw boats burning only 600 Ibs. per hour. 

The tide of traffic on the Woodside ferry has turned 
again. Passengers, attracted by the speed, comfort 
und easy motion of the steamers in bad weather. now 
use the ferry to a greater extent than at any former 
time, and the corporation of Birkenhead has inc reased 
the net income from the ferry nearly £10,000 per an 
num by the change. 

In the discussion of the papers of Messrs. Brown 
and Jones, Mr. § W. Barnaby said that Messrs. 
Thornyeroft & Co. had just completed a four-screw 
passenger steamer for the Hooghly River traffi 
With 3 ft. 5 ins. draft and 140 ft. length they had 
guaranteed a speed of 13 knots per hour with 600 
passengers. The stern propellers were screw tur 
bines. The bow propellers had such a pitch that 
they worked without slip when going at full speed 
ahead and were only designed to do effective work 
When starting or when going astern. Dr. W. HI. 
White thought the proposition to build elevating 
deck steamers for shipping cattle, ete., as proposed, 
was hardly practicable, as the two vess®ls in a sea 
way would have dissimilar motions. Mr. H. Ward 
suid that a ferry was once operated between Roth 





erhithe and Wapping with the landing stages moved 
up and down to suit the tide by hydraulle power 
Mr. Brown said the bow screws of the “Oxton” 
were not of much use for propulsion, but wer 


added to give better manoeuvring power. 


A CRITICISM OF THE EXVPERYS’ ESO! 
MATES OF COST OF A NORTH 
RIVER BRIDGE. 

In a recent letter to Mr. Gustav H. Schwab, 
Chairman of the Special Committee of the New 
York Chamber of Commerce on North Rive! 
Bridges, Mr. W. Hildenbrand, C. E., criticises th: 
comparative estimates submitted by the Board of 
Expert Engineers reporting upon the proposed 
Hudson River bridges, referring especially to their 
figures for weights, condition of loading and price 
of material. The report was published in our last 
week’s issue. This letter has been submitted by 
Mr. Schwab to the Secretary of War, and an ab- 
stract of its contents will be interesting to engi- 

neers. 

While Mr. Hildenbrand believes that the Board 
has considered the question very fairly, he con 
tends that it has liberally increased the weights 
and put dimensions above what is really suflicient 
and has assumed more severe conditions for live 
load and working stresses for the suspension bridge 
than for the cantilever. The Board itself drew 
attention to these same facts in its report and ac 
knowledged that the prices it assumes should really 
be lower. It followed the frequent practice of as 
suming more severe conditions than actually exist, 
to be on the safe side, and neglected in the ealeula 
tions certain favorable c.rcumstances, because it 
was not figuring upon detailed plans and wished to 
leave a libera, margin for contingencies. Viewed 
in the light of the maximum cost of a suspension 
bridge, no comment would be necessary, says Mr. 
Hildenbrand, but as a comparative estimate b 
tween two etructures, one of which was estimated 
from previous careful and time-absorbing calcula- 
tions, it is only fair that that structure should have 
the benefit of all possible accuracy, and acknow!- 
edged existing favorable facts should be fully con 
sidered. 

Mr. Hildenbrand has carried out the calculations 
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for the suspension bridge, with the modifications 
suggested in the report, and submits the results to 
Mr. Schwab. The first feature of the report which 
he takes up is the assumption that the chords of 
the stiffening truss would be strained 12,500 Ibs. 
per sq. in. by upward bending and 6,250 lbs. by 
downward bending, “on the assumption, as_ be- 
fore, that all the moving load is distributed by the 
stiffening truss.” But the Board then adds: “As 
only about 88% is thus distributed, by reason of the 
unsymmetrical deflection of the cable, the maxi- 
mum chord stresses are reduced and become re- 
spectively 11,000 and 5,500 Ibs.” 

With this acknowledgment before him, Mr. 
Hildenbrand proceeds to compute the weight of the 
stiffening truss for the part of the load which it 
actually distributes, instead of computing it as dis- 
tributing the entire load, as done in the report, 
finding as a final result that the 3,200-t* suepei sion 
bridge would cost $32,733,300, or $2.54,000 jess 
than the Board's estimate. The actual live load to 
be distributed by the stiffening tivss is 19.iCC Ibs. 
per lin. ft., instead of the imaginary .cad of 18,000 
lbs. 

The unit stresses adopted by the Board were 
20,000 to 22,500 Ibs. per sq. in. in the cantilever 
and 60,000 Ibs. per sq. in. for the suspension 
cables; or, in both cases, about one-idird of she ulti- 
mate strength of the metal. But, says the wr-ier, 
the maximum strain in the cantilever type of 
bridge may occur with comparative frequency, or 
whenever six heavy freight trains of 1,000 ft. 
length each are crossing the bridge together. But 
the maximum strain in the suspens:on cable will 
only oceur when 18 such trains are on tue bridge 
at one time, a possibility that may never ve real- 
ized and that can easily be prevented by proper 
policing. In the estimate for the lighter suspen- 
sion structure submitted by the Board, this fact 
is to some extent acknowledged by assuming a live 
load of but 0,000 Ibs, per lin. ft. in calculating the 
cables, towers and anchorages; but adhering to 
18,000 Ibs. per lin. ft. for the stiffening truss and 
all details. Under this assumption the maximum 
tension in the cables would occur with nine freight 
trains, 1,000 ft. long each and weighing 3,000 Ibs. 
to the lin. ft. But this is still 50% greater than the 
load required for producing the maximum effect in 
the cantilever bridge, and the reduction made is 
certainly fair in comparing the two bridges. But 
if in this lighter structure the stiffening truss be 
also calculated for 15,600 Ibs., instead of 18,000 
Ibs. per, lin. ft., the price of this 3,200-ft. bridze 
is reduced to $28,185,600, or only $1,400,000 more 
than the cost of the 2,000-ft. cantilever bridge. 

Mr. Hildenbrand then takes up the subject of 
reversed strains, and says that the extreme varia- 
tion of strain on the stiffening truss (occurring at 
very long intervals of time) is only 18,750 Ibs., and 
not 22,500 Ibs. Whatever the opinion of engineers 
may be in regard to proportionng members ex- 
posed to reversed strains, they will agree that re 
versed strains occurring only at intervals of many 
years do not affect the metal differently from 
strains in one direction. He contends, therefore, 
that for a fully equitable comparison a_ higher 
working stress of not less than 15,000 Ibs. per «q. 
in. should have been assumed in the chords and web 
system of the stiffening truss. Mr. Hildenbrand 
holds that a working strain of + 20,000 Ibs. per sq. 
in. would be perfectly safe and proper. “It has 
proved so in the Niagara railway suspension bridge, 
with this important distinction, that in that bridge 
the stiffening trusses are strained to the maximum 
from almost every train passing over it, or 100 
times per day; while the maximum strain in the 
stiffening trusses of a six-track 3,200-ft. suspen- 
sion bridge may only occur ‘once in a century,’ to 
use the expression of the Board.” Assuming, then, 
a working stress of 15,000 Ibs., instead of 12,500 
Ibs., in the stiffening truss, and calculated for its 
proper moving load, Mr. Hildenbrand figures that 
the Board’s heavy single-span structure would cost 
$30,309,500. and the light-structure, single-span 
3,200-ft. suspension bridge would cost only $25,- 
704.800, or less than the Board’s estimate for the 
2.000-ft. cantilever span. 

Mr. Hildenbrand next takes up the question of 
the cost of materials assumed by the Board and 
quotes from the report as follows: “The majority 
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of the Board believes that this price is too high, 
owing to the difference in character of steel work 
in the two structures, and that the total cost of 
the structural steel work should not be estimated 
higher than $8,500,000.” 

From the above Mr. Hildenbrand consilers that 
the correct price of the steel work of the suspension 
bridge would be 4.116 cts. per lb., and not 4% cts. 
The board also estimates the cost of the wirework 
to be 8 cts. per lb. The writer says that this is 
correct for the suspenders, but is too high for the 
cables. “At present prices for wire, and in the 
light of past experience, the aciual cost of the cables 
will not exceed 6% cts. per lb., and the firm of 
John A. Roebling’s Sons have offered to take the 
contract at 7 cts., or at the most 714 cts., per Ib.” 
If these corrections are made in the cost of the wire- 
work and structural steel, assuming a price of 7% 
cts. per lb. for the wire and 4.116 ets. for the steel 
work, the price of the suspension bridge would be 
again reduced. Mr. Hildenbrand submits his final 
results for comparative purposes as follows: 

1. Heavy structure suspension bridge of 3,200 ft. 
span; 18,000 Ibs. per lin. ft. moving load; maxi- 
mum strains in stiffening truss, + 12,500 lbs.; calcu- 
lated for 15,600 lbs. per lin. ft.; cost of structural 
steel work, 4.116 cts., and of cablework, 74% cis. 
per lb.; estimated cost of. bridge, $31,651,300, 

2. Lighter structure suspension bridge of 3,200 
ft. span, 9,000 Ibs. per lin. ft. moving load; mavxi- 
mum strains in stiffening truss, 4 12,500 Ibs.; cal- 
culated for 15,600 Ibs. per lin. ft.; same price as 
above; estimated cost of bridge, $27,179,600. 

3. Heavy structure suspension bridge of 3,200 ft. 
span; 18,000 lbs. per lin. ft. moving load; maxi- 
mum strains in stiffening truss, + 15,000 Ibs.; eal- 
culated for 15,600 Ibs. per lin. ft.; cost of material 
same as above; estimated cost of bridge, $29,325,- 
000. 

4. Lighter structure suspension bridge of 3,209 ft. 
span; 9,000 Ibs. moving load; maximum strains in 
stiffening truss, + 15,000 lbs. per sq. in.; calculated 
for 15,600 Ibs. per lin. ft.; cost of material same as 
above; estimated cost of bridge, $24,846,000. 

Mr. Hildenbrand thus contends that with but 
slight modifications in the original assumptions 
the heaviest single-span 3,200-ft. suspension bridge 
would cost only $2,600,000 more than the 2,000-ft. 
cantilever, and a lighter 3,200-ft. span suspension 
bridge, “fully safe and practicable,’ could be built 
for $2,000,000 less than the 2,000-ft. cantilever 
bridge. The method of anchoring the cables sug 
gested by the Board is unobjectionable as regards 
strength and durability, but it is expensive, Says the 
writer, and he thinks these cables could be safely 
imbedded in cement and masonry and the anchorage 
could be thus cheapened over the tunnel plan, 


PERSONALS. 


Mr. Emil Goldstein has been elected City Eng 
of Johnstown, Pa. 





ineer 


Mr. James Douglas, architect, of Milwaukee, Wis. 
died Aug. 31. He was born in Wick, Scotland, in 1823. 


Col. A. Wildes, a member of the Maine Railroad 
Commission, died at Skowhegan, Me., Sept. 3, at the 
age of 70. 

Mr. Edward Cummings, one of the principal con- 
tractors on the Cincinnati Southern Ry., died at Cinu- 
cinnati, O., Aug. 31. 


Mr. George C. Smith, formerly Assistant General 
Manager of the Missouri Pacific Ry., has been ap- 
pointed President and General Manager of the West- 
ern Ry. of Alabama. 


Mr. D. W. Caldwell, President of the New York, 
Chicago & St. Louis Ry., has been elected General 
Manager of the Lake Shore & Michigan Southern Ry., 
to succeed the late John Newell. 


Mr. Harry L. Weber, who has been county surveyor 
ef Crawford county, and City Engineer of Bucyrus, O., 
has tendered his resignation from the latter position, 
and has accepted the position of City Engineer of 
Richmond, Ind. 

Mr. J. M. Barr, who recently resigned as Division 
Superintendent of the Chicago, Milwaukee & St. 
Paul Ry., has been appointed Superintendent of the 
Breckenridge Division of the Great Northern Ry., with 
headquarters at Willmar, So. Dak. 


Mr. Josiah P. Coake, professor of mineralogy and 


chemistry at Harvard University, died at Newport, 
R. I., Sept. 3. He was born at Boston in 1827, gradu- 


ated at Harvard in 1848, and in 1851 was appointed 


Ewing professor of mineralogy and chemistry in that 
institution. 


M. D. W. Lum, formerly Chief Engineer of the East 
Tennessee, Virginia & Georgia Ry. (now included in the 
newly organized Southern Ry.), has been appointed 
General Roadmaster of the Western System of the 
Southern Ry., in charge of the maintenance of roadway 
and structures, with offices at Knoxville, Tenn. 


The Massachusetts State Board of Health has moved 
its offices from 13 Beacon St., Boston, to the new ad- 
dition to the State House. This changes the head- 
quarters of Messrs. F. P. Stearns, Chief Engineer; 
Albert F. Noyes, Assistant Chief Engineer, and X. H. 
Goodnongh and W. W. Locke, Assistant Engineers. 


Their address is now Room 140, State House, Boston, 
Mass. 


Mr. Frank C. Osborn, M. Am. Soc. C. E., and Mr. 
A. Lincoln Hyde, Assoc. M. Am. Soc. C. E., have 
formed a partnership under the name of The Osborn 
Co., with headquarters at Cleveland, O. Mr. Osborn. 
the senior member of the firm, has been engaged for 
many years in general engineerirg practice and is wel) 
known to the profession through his tables for calcu- 
lating moments of inertia, ete. Mr. Hyde has been 
engaged in bridge work for the past eight years, being 
until recently Principal Assistant Engineer of the King 
Bridge Co., of Cleveland, O. The firm will make a 
specialty of bridges and structural ironwork. 


Mr. Henry Faija, M. Inst. C. E., well known as an 
expert in ail that pertains to hydraulic cement, died in 
England on Aug. 21. Mr. Faija was the son of Mr. 
G. Faija, a miniature painter to the Queen of Eng- 
land, and was born in London in 1844. He was edu- 
cated at University College School and was first ar- 
ticled to a firm of shipbuilders of the Isle of Dogs. He 
was later with a shipbuilding firm on the Tyne, and 
after a brief partnership with an engineering firm at 
Stoke-on-Trent, he went to London in 1870, and opened 
an office as a practicing engineer. Among his early 
commissions was one to design and erect cement works, 
and he was thus led to realize that a vast field existed 
for improvement in this industry, and he from that time 
forward devoted himself to its development. In 1880 
he established a cement-testing and chemical laboratory 
and made many tests and reports upon this material, 
having a very large practice as an expert. Mr. Faija 
contiibuted a number of articles to various technical 
societies, and in 1881 published a treatise on “Portland 
Cement for Users.’’ He devised his own testing ap- 
paratus and his recorded results in this direction are 
said to far exceed those of any other investigator into 
the properties of hydraulic cements. 


NEW PUBLICATIONS. 


SEPTEMER MAGAZINES.—In the “Review of Re- 
views” we find a paper which should be read by every 
one interested in the currency question. It is the state- 
ment prepared by the bimetallist members of the Ger- 
man Silver Commission, setting forth the reasons 
which lead them to urge international bimetallism as 
the only safe plan of adjusting the currency question 
for the civilized world. Other papers in this number 
deserving mention here discuss methods of taxation 
in Australia and Japanese progress and politics. In 
Harper’s,” Dr. T. M. Prudden, the bacteriologist, 
tells of ‘Some Records of the Ice Age about New 
York.” One interesting fact that may not be gener- 
ally known is that the channel of the Hudson has 
been traced from a point about ten miles northeast 
of Sandy Hook across the submarine plateau which 
borders the continent, and that it forms a deep chasm 
some 25 miles in length, 14 miles wide, and in places 
2,000 ft. in depth below its submerged edges, them- 
selves far beneath the ocean’s surface. 

In the “Forum,” Edward Atkinson has a thoughtful 
paper on ‘Present Industrial Problems in the Light 
of History,” and Mr. Jacob A. Riis discusses the sub- 
ject of state and municipal labor exchanges under the 
title “How to Bring Work and Workers Together. 
Another interesting sociological paper by Mr. J. H. 
Gore, U. S. Commissioner-General to the Antwerp Ex- 
position, describes the profit-sharing labor unions of 
Antwerp. In the “North American Review,” Mr. 
Hiram L. Maxim gives a summary of his experiments 
in aerial navigation, concluding with the accident of 
July 31, described in our issue of Aug. 31. Mr. Maxim 
takes a very sanguine view of his experiments and of 
the results to be hoped for from them, and concludes 
ae to continue the experiments 
with 7 le ee the art of manoeuvring the 
machine; and for this purpose it will be necessary for 
me to seek some large open and level plain and to 
commence by making flights so near to the ground that 
any mistake in the steering cannot result in a — 
mishap. 

In “McClure’s” we find an interesting pever discuss- 


ing the theory of Professor Berthelot, that chemistry 
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is destined to replace agriculture in the production of 
many of the staple articles of food. Another article of 
considerable interest describes the famous experiments 
of Otto Lilienthal on flying machines. The results of 
irrigation in Colorado and the “Great American Des- 
ert,”’ generally, are described in a fully illustrated paper 
by Cy. Warman. 

In “Scribner’s’’ Mr. Herbert Laws Webb, M. Inst. 
Elec. E., tries his hand at story writing, and tells a 
very good anecdote of the life of a cable operator at a 
lonely station on the South American coast. ‘Tue Cen- 
tury’ contains an account by Joseph B. Bishop of the 
manner in which corporations in the state of New 
York are assessed for the benefit of political parties 
and potiticians. Mr. Bishop says that the most con- 
servat.ve estimates place the total amount of blackmail 
thus collected in New York city at $2,000,000 to $4,000,- 
ooo. “Color at the Far North’’ is the title of a 
paper by F. W. Stokes, the artist who accompanied the 
Peary relief expedition of 1892. 

TRADE PUBLICATIONS. 
SBMAPHORE SIGNALS. The Eccipse Co., Beaver 
Fails, Pa. 8vo; pp. 16; iLustrated. 

The switch and signal department of the company 
makes a specialty of the Abernethy three-position sema- 
phore, which is available as a train order or block sig- 
nal, and has the unusual feature that the colored glasses 
are not carried in the end of the blade, and so are not 
liable to be broken by the jar of the signal when oper- 
ated. The cast iron arm which holds the biide is 60 
shaped that the biade lies in a vert.cal position when 
indicating ‘“‘track c.ear.’’ There are two arms on the 
post, one governing each directivu of movement. The 
normal posiiion is at “‘danger,”’ and in any other posi- 
tion an electric bell is kept ringing ‘in the operator's 
office. Hollow steel poles of octaguual form are used, 
the lantern being run up inside the pole. The company 
also makes an automatic switchstand, and an inter- 
locking track crossing p.ant, which requires the oper- 
atur to put the home and distant signals of one track 
at danger before he can show a clear signal for the 
other track, and he cannot show the later if a train 
has passed the distant signal on the first line. 





SOCIETY PROCEEDINGS. 


NATIONAL IRRIGATION CONGRESS.—The third 
annual irrigation congress opened at Denver on Sept. 
3 and continued throughout the week. A comparative- 
ly small part of the proceedings of the first three or 
four days were of engineering interest. 

Mr. Elwood Mead, State Engineer of Wyoming, was 
chosen president, and Mr. Thomas L. Smith, of Colo- 
rado, secretary of the congress. The Wright Irriga- 
tion District Law was discussed by Mr. L. M. Holt, of 
California. Mr. J. W. Gregory stated that irrigation 
was a necessity in 52 counties in Kansas and that 
$3,000,000 had already been invested in irrigation in 
Western Kansas. Mr. W. W. Fallett, of Denver, read 
a paper on “The Underflow of the Waters of the 
Great Plains,’’ and Mr. Robert Hay, State Geologist of 
Kansas, read a paper on “Waters of the Plains.”’ Mr. 
Fallett thought that the underflow of Colorado and 
Kansas was from surface streams rather than directly 
from mountain snow and rain. Mr. Hay believed that 
irrigation from surface streams could be practiced only 
on a small scale in Kansas, but that in most places in 
the valleys the underflow was near enough to the 
oo to admit of raising large crops of alfalfa by its 
aid. 

A paper on “Ancient and Modern Irrigation Methods 
in China and Japan” was read by Mrs. M. A. Hamm- 
Fales. The paper was very interesting, but its chief 
point of instruction for Americans was to waste noth- 
ing. Capt. W. G. Glassford, U. S. A., read a paper on 
“Meteorological Factors and Climate Constants of 
Arid America.” 

Excursions were taken during the week to visit ir- 
rigated sections near Denver. Albuquerque, N. M., 


was chosen as the place for holding the next annual 
meeting. 








CENTRAL RAILWAY OCLUB.—The next meeting will 
be held at the Iroquois Hotel, Buffalo, at 10 a. m. on 
Wednesday, Sept. 26. The paper by Supt. J. B. Mor- 
ford, of the Michigan Central, on “Terminal Yarits” 
will be discussed and committees will report on ihe 
subjects of locomotive driving boxes and the mainten- 
ance of passenger equipment by running repairs. 

S. W. Spear, Secy. 


AMERICAN ROADMASTDHRS’ ASSOCLATION.--The 
annual convention of the association was heli in New 
York city Sept. 11, 12 and 13. The opening meeting on 
Tuesday morning was held in Tammany Hail, where 
the delegates were made welcome in a brief speech by 
Mr. Geo. B. McClellan, President of the Board of Alder- 
men. Col. H. S. Haines, President of the American 
Railway Association, addressed the members, referring 
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to the importance of track and its maintenance in con- 
nection with modern locomotive weights and high train 
speeds, and referring also to the necessity 
vantages of signal and interlocking plant 
increased safety and facility in handling heavy traffic 
on the road and in large yards. Brief remarks were 
also made by Mr. H. W. Reed, president of the asso 
ciation, and Mr. W. W. Sharpe presented h’s reports 
as secretary and treasurer. 

At the afternoon meeting at the headquarters in the 
Broadway Central Hotel, a statement of the proceed 
ings taken to incorporate the association under cle lows 
of [Llinois was made by Mr. W. H. Stearns, of the 
sub-committee appointed for this work. The erection of 
officers was then proceeded with, and resulted as fol 
lows: President, Robert Black (Manhattan Ry.); First 
Vice-President, C. E. Jones (C., B, & Q R. BR); Se 
ond Vice-President, J. A. Kerwin (Chicago & North 
western Ry.); Secretary and Treasurer, W. W. 
(Savannah, Florida & Western Ry.); Members of Ex 
ecutive Committee, G. W. Bishop (Fitchburg RK. BR.) 
and G. W. Merrill (Chicago, Milwaukee & Sr. Paul Ry.) 

The following committee report was then read: 

Records and Reports of the Maintenance of Way De 
partment.—l. Maintenance of way blank forms used on 
railways shou'd be made up so as to suit the organization 
and the system of accountsin use on each road; conse 
quently no special recommendation can be given as to 
their number or details. 

2. It is thought that the maintenance of way blauk 
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forms on many roads may be more complicated than 
becessary to secure the end desired and often the forms 
as used secure duplicate or insufficient inforaration. It 


is, therefore, recommended that the heads of the main 
tenance of way departments take up this question on 
their respective roads. 

3. Your committee regards the following information 
and forms as general:y necessary for a proper record of 
the maintenance of way department of any railway, and 
for securing the proper charges; (a) A daily record of 
each trackman'’s work on a sub-divis:on or on a work 
train, so that his time can be charged to the proper 
account; (b) A daily record of material used on each 
track foreman’s sub-division; (c) A daily record of ma 
terials handled by work trains; (d) A track foreman’s 
monthly report of work done and materials used and on 
hand on his sub-division; (e) A work train foreman’s 
monthly report of work done; (f) A foreman carpen- 
ter’s monthly report of all materials used and on hand 
and work done; (g) A monthly report by track foremen, 
work train foremen and foremen carpenters of tools on 
hand; (b) A supervisor’s or roadmaster’s monthly re- 
port of all materials used and on hand and giving the 
distribution; (i) A supervisor’s or roadmaster’s report 
of periodical inventories of materials on hand; (j) A 
track foreman’s and supervisor's or roadmaster’s report 
of fires along right of way; (k) A track foreman’s and 
supervisor’s or roadmaster’s report of stock killed; () 
A track foreman’s and a supervisor’s or roadmaster’s 
report of broken rails; (m) A supervisor's or roadmas- 
ter’s report of scrap for sale; (u) Statement covering 
shipment of rail and other maintenance of way or con- 
struction material; (0) A supervisor’s or roadmaster’s 
report of track laid or changed. — 

4. Your committee recommends the use of concise and 
earefully prepared printed forms for securing all classes 
of maintenance of way information. The data secured 
by the use of these can be readily compiled in proper 
record books or bianks in the chief office of the main- 
tenance of way department. 

Chas. 8S. Churchill, Chairman; R. C. Sattley, M. J. Me- 
Inarna, Geo. M. Brown, W. H. Stearns. 

Th's report was, on motion, adopted without discus- 
sion, which was certainly bad practice, indicative of 
carelessness in the proceedings. The inexpediency of 
such hasty action was, however, pointed out by some 
members and the matter was reconsidered, with the re- 
sult that the report was sent back to the committee 
with instructions to present at the next annual meet- 
ing suitable forms to be used for the records recom- 
mended. 

The other reports and discussions, with notes on the 
exhibits of railway supplies and appliances will be 
given next week. . 

MASTER CAR BUILDERS’ ASSOCIATION.—The 
following are the subjects to be reported on at the 
next convention, to be held in June, 1895, with the 
committees to which they are assigned: 

Interchange of Cars.—To suggest how cars in in- 
terchange may be maintained equitably to owners and 
operators with the least expense and detention. Pulaski 
Leeds, J. N. Barr, Samuel Irvin, J. W. Marden, E. D. 
Nelson, J. H. Rankin, L. Packard. 

Road Tests of Brake Shoes.—To conduct and report 
upon a series of comparative tests of different brake 
shoes in service. R. H. Soule, A. E. Mitchell, Jos. 
Townsend, W. 8. Morris, W. H. Lewis, Sam’! Porcher, 
8. A. Crone, J. W. Marden, J. C. Barber, G. W. Rhodes, 
A. M. Waitt, W. L. Hoffecker. 

Laboratory Tests of Metal for Brake Shoes.—To 


conduct and report upon laboratory tests of different 
brake shoes. S. P. Bush, D. L. Barnes, J. W. Cloud 
Continued from 18M to pur 
sue its oWn recommendations as to tests of oll for lu- 
brication, and to consider the economics of journal 
bearings as suggested in its report, if feasible. A. M. 
Waitt, W. H. Thomas, I. E. Wood, F. A. Stinard, W 
K. Carr. 

Air-Brake Tests.—G Ww Rhodes, George Gibbs, 
m. A. Williams, S. P. Bush, A. S. Vogt. 

Air-Brake and Hand-Brake Apparatus on Cars 
Ek. D. Bronner, Pulaski Leeds, Jas. MeGee, Wm. Me 
Wood, W. P. Siddons. 

Automatie Couplers.—-To advise what changes may 
be desirable in the standard size of M. C. B. auto 
matic coupler shanks, and to recommend a standard 
yoke or pocket strap for rear end attachment to cars. 
J. M. Wallis, R. D. Wade, T. G. Dunean, A. E. Miteh 
ell, William Garstang, Thomas Kearsley, J. T. Cham 
berlain, 

Mounting New and Second-Hand Wheels.-To re 
port upon the best method for mounting new and sec 
ond-hand wheels so that they shall be properly lo 
cated upon the axle. J. N. Barr, William Forsyth, 
Thomas Sutherlend, G. L. Potter, T. J. Hatswell, 
John Hodge, J. H. MeConnell. 

Passenger Car Ends and Platforms.—To consider 
what improvements may be made in the construction 
of passenger car ends and platforms for increased 
strength in ordinary service and in emergencies. E. 
W. Grieves, C. A. Schroyer, T. A. Bissell, F. D. Adams, 
M. M. Martin, J. J. Hennessey, Samuel Porcher. 

Coal Car Sides. 


Lubrication of Cars 


To suggest best methods of coastruc 
tion and staying of the sides of 60,000-lb. coal cars 
with high sides. R. E. Marshall, R. P. C. 
kK. C. Blackall, R. MeKenna, Samuel Higgins, La Mott 
Aimes, G. W. West. Juo. W. Clowd, Secy 


Sanderson, 


COMING TECHNICAL MEETINGS 


KOADMASTERS' ASSOCIATION OF AMERICA 
Sept. 11, 12, 13. New York Secy., W. W. Sharpe, Way 
cross, Ga 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 
Sept. 14. Secy., D. W. Meeker, St. Paul, Minn 
ENGINEERS’ CLUB OF MINNEALOLIS 
Sept. 17. Seey., E. Nexsen, Kasota Block 
WESTERN RAILWAY CLUB 
Sept. 18. Secy., C. F. Street, Rookery Building 
COLUMBIAN ENGINEERING SOCIETY. 
Sept. 18. Secy., F. W. Hart, Washington, 
AMERICAN SOCIETY OF CIVIL ENGINEI 
Sept. 19. Secy., Francis Collingwood, 127 E. 23d St., N. ¥ 
COMMISSIONERS OF PUBLIC WORKS 
Sept. 19. Buffalo, N. ¥ M. J. Murphy, St. Louis, Mo 
ENGINEERS’ CLUB OF ST. LOUIS 
Sept. 19 “Sharp Curves in Railway Yards."" Seer w 
H. Tyan. Turner Block 
ASSOCIATION OF ENGINEERS OF VIRGINIA 





Sept. 19. Seev.. J. A. Pileher, Roanoke, Va 
BOSTON SOCIETY OF CIVIL ENGINEERS 
Sept. 19. Secy.. S. E. Tinkham, 36 Bromfield St 


CENTRAL RAILWAY CLUB 
Sept. 26. Secy., S. W Spear, East Buffalo Iron Works, 
Brffalo, N ; 
ENCINEERS’ CLUB OF CINCINNATI 
Sept. 20. Secy., J. F. Wilson, 24 W. 4th St 
ENGINEFRS’ SOCIETY OF WESTERN PENNSYLVANIA. 
Sept. 29. Secy, D. Carhart, Carnegie Library MButlding, 
Pittsburg 
NEW YORK RAILROAD CLUB 
Sept. 20. Seey., John A. Hill, Temple Court, N. Y. City 
RS’ CLUB OF INDIANAPOLIS 











; . 2. Secy.. C. C. Brown 
AMERICAN PUBLIC HEALTH ASSOCIATION 
Sept. 25 to 28. Montreal, P. Q. Secy., Dr. Irving A. Wat 
son, Concord, N. 
DENVER SOCIETY OF CIVIL ENGINEERS. 
Sent. 25 Seevw F. Fd. Kine, 36 Jacobson Block 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL. 
Oet. 1. Seevy.. C. L. Annan, City Engineer's Office 
AMERICAN INSTITUTE OF MINING ENGINEERS 
Oct. 2 to 6. Sridgeport, Conn. Secy., BR. W. Raymond 
New York. 
WESTFRN SOCTETY OF ENGINEERS 
Met 2. Seey.. Thomas Appleton, Lakeside Bldg. Chicago 
TECHNICAL SOCIETY OF THE PACIFIC COAST 
Oct. 5. Seey., O. Von Geldern, 719 Market St., San Fran 
cisen. 
ENGINEERS’ CLUB OF PHILADELPHIA 
Ort. & Seev.. L. F. Rondinella. 1122 Girard St 
WISCONSIN POLYTECHNIC SOCTETY 
Ort. & Seey., Geo. G. Mason, 144 Sth St., 
ENGI-FI * CLUB OF KANSAS CITY 
Mt. & . Waterman Store, Baird Buildirg 
NORTHWITIST RAILWAY CLUB 
Oct. 9 Seev,. W. TD. Crosman, Ryan Hetel, St. Panl 
NORTHWESTERN SOCIETY OF FNGINEERS 
Oct. 9 Seev.. TD. W. MeMorris. Purke Bik., Seattle, Wash 
CIVIL ENGINEERS’ CLUR OF CLEVELAND 
Oct, 919. Seey.. F.C. Oshorn. 721 Hickox Bullding 
NEW ENGLAND RAILROAD CLUB 
Oct. 10. Secy., F. M. Curtis, P. 0. Box 1576, Boston, 
Mace 
ENGINERRS & ARCHITECTS’ CLUB OF LOUISVILLE 
Oct. 11 Seev.. G W. Shaw. Norton Rnilding 
CANATHAN SOCTETY OF CIVIL ENGINEERS 
Met. 11 Seev,, C. HW. MeTeod, 112 Maresfield St. Montreal 
ENGINEERING ASSOCTATION OF THE SOUTH 
. 11 Hrnter Melonald. Nashville. Tenn 
MONTANA SOCIETY OF CIVIL ENGINEERS 
Met. 12. Seev.. G. OO Foes, Helena. Mont 
ASSOC. SUPFRINTFENDENTS OF BRIDGES & BUILDING 
Oct. 16. Kansas City, Mo. Secy S. F. Patterson, Con 
cord NOW 
AMERICAN STREET RAILWAY ASSOCTATION, 


Milwaukee 





Oct. 17 Atianta, Ga Seev., Wm. J. Richardzon, Breok- 


Ivn. N 
AMER. SOCTETY OF RAILWAY SUPERINTENDENTS 
Ort 20 New York Serer G. A. Hammond, Roeten 


SOVTTHFRN AND SOUTHWESTERN RAILWAY CLUB 
Nev, 15. Atlanta, Ga. Seer. F. A. Charptot, Macon, Ga 
SOCTETY NAVAL, ARCHITECTS & MARINE FENCINEERS 
Nov. 15 and 16. Annual Convention in New York city 
Ser W. LL. Cannes. T. & N.. Wasthineton. np. 
AVERICAN SOCTETY OF MFCHANICAL ENGINEERS 


Ter 2 to 7. Secy.. F. R. Hutton, 12 W. Bist St... New 


York 
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Finding suitable subjects for theses will be a 
task exercising the minds of students in the gradu- 
ating classes and of their teachers in most Ameri- 
can engineering schools during the next few months. 
We have reason to believe that there is occasionaily 
a difficulty found in selecting subjects suitable for 
original investigation in the preparation of theses; 
and this leads us to suggest that any of our readers 
who may have in mind problems suitable for such 
investigations will doubtless confer a favor on both 
professors and pupils by stating them through our 
correspondence columns. We have several times 
alluded to the high grade of work which is shown 
in the best graduating theses of our technical 
schools; and there is no reason why the great 
amount of original investigation carried on by these 
advanced students should not be made to yield a 
considerable harvest of useful knowledge. 

It is all very well to say that truth is to be pur- 
sued for its own sake, and that the researches of 
science should not be bound down by any regard for 
their results in dollars and cents. On the other 
hand, engineering schools do not exist for the pur- 
pose of training scientists or physicists, but engi- 
neers; and if a student is put to work at original 
investigations, he should, if possible, attempt to 
solve some problem of a practical character, the 
solution of which will fit him in some degree at 
least for undertaking original investigations in his 
professional work in after years. 

a piiiedenenae 

As a starter in the way of suggestions for thesis 
investigations we would describe two problems 
which have recently been brought to our notice, and 
the solution of which has, so far as we know, never 
been made, or, at least, has never been placed on 
record. ‘The first question is: To what extent does 
the influence of increased pressure in raising the 
boiling point affect the formation of steam in the 
lower portions of a steam boiler? In the common 
horizontal water-tube boiler, for example, the water 
in the lower part of the boiler may be under a press- 
ure, perhaps, 4 to 5 lbs. greater than the pressure 
at the water line. In a boiler with free circulation 
there is a rapid flow of water from the separating 
drum down the rear headers, through the tubes and 
up the front headers. This rapid circulation tends 
to keep the water in all parts of the boiler at the 
same temperature, and the question is, how rapid a 
circulation is required in such a boiler to keep the 
lower tubes, exposed directly to the fire, full of 
solid water. An experimental apparatus with a 
riser of glass could easily be devised to study this 


question and obtain results with various rates of 
circulation and various rates of evaporation. The 
results might teach some useful lessons respecting 
the design of many types of boilers besides the 
type to which we have referred for illustration. 


———_-—- aneeecinne 


The second question is much more difficult of in- 
vestigation, but its solution may possibly be of very 
great practical importance. As is well known, the 
numerous inventors of contrivances for smoke pre- 
vention, which operate by blowing in steam over the 
fire, have been accustomed to dignify their ap- 
pliances by calling them fuel gas generators, claim- 
ing that the steam blown over the fire operates in 
somewhat the same fashion as if it were blown 
through the incandescent fuel. Engineers have 
generally paid little attention to this claim, how- 
ever, holding that, even if it were true, it was of 
no practical importance, since complete combustion 
of the hydrogen and carbon in the fuel gives the 
same total amount of heat, regardless of what inter- 
mediate changes are passed through in the combus- 
tion process. But, on the other hand, the claim has 
recently been made that the effect of steam in the 
combustion chamber is to promote complete com- 
bustion by facilitating combination between the 
oxygen and the carbon or the hydrogen. We are 
not aware that any experiments have ever been 
made to test the truth of this claim, yet there is 
some reason to believe that it may have correct 
formations. It is known that an explosive mixture 
of oxygen and hydrogen requires the presence of 
moisture as well as heat to effect its combination. 
Again, it is popularly believed, in regions where 
wood is the principal household fuel, that green 
wood makes a hotter fire than dry when once fair- 
ly burning. Our knowledge of the chemical action 
accompanying combustion is too incomplete to en- 
able us to make positive statements in reference to 
all its features and the question whether steam 
blown over the fire causes waste or economy is 
one well worth a thorough investigation. 


It will probably surprise many of our Northern 
readers at least, to know that in Louisville, Ky., 
civil engineers are required to take out a license in 
order to do business. The constitution of Kentucky, 
like that of many other Southern states, permits 
towns and cities to require licenses from those en- 
gaged in various trades and occupations, and a few 
months ago the General Council of Louisville or- 
dained, in the exercise of its wisdom, that every 
civil engineer practising his profession in that city 
must pay an annual license tax of $10. In case 
civil engineers are associated in a firm or corpora- 
tion, each member of the firm must pay a separate 
license tax. To one accustomed to methods of taxa- 
tion common in the North, where licenses are usu- 
ally required only for drinking saloons, conert 
halls, pawnshops, and, in general, for occupations 
which require some public supervision to prevent 
them from being improperly conducted, it seems like 
a slur on the profession to require licenses from 
those who follow the innocuous profession of civil 
engineering; but in several Southern states ‘he old- 
time custom of raising revenue by laying a license 
tax upon those who follow many special occupations 
is still kept up. One would suppose, however, that 
the enforcement of the law would give rise to some 
interesting questions, which have puzzled wiser peo- 
ple than the tax authorities of Louisville. Whare is 
the line to be drawn between the civil engineer 
and the mechanical engineer; or suppose a man 
chooses to call himself simply an engineer, can he 
thus avoid the tax? Again, is the land surveyor a 
civil engineer, and does the engineer who is em- 
ployed on a salary “practise” his profession? 

Another unique idea which has been recently put 
in foree in Louisville is the requirement that candi- 
dates for the office of city engineer must take an 
examination before a board, in which they must 
obtain a marking of at least 80. The Board of 
Sxaminers for the current year consisted of Messrs. 
H. P. MeDonald, A. H. Barrett and C. L. Corn- 
well. The examination was one which would puzzle 
many an engineer of much experience. Evidently 
the city authorities of Louisville are determined 
that the civil engineers among them shall not think 
of themselves more highly than they ought to think. 

senate Dede eet 

In its last annual report the Interstate Commerce 
Commission devoted considerable space to noting 


the present tendency among railway corporations 
to unite scattered interests under a single con- 
rolling head, rather than to extend existing lines 
by new construction. One of the latest and most 
important moves in this direction is the successful 
reorganization of the Richmond Terminal system, 
now definitely and formally completed. Its succes- 
sor is the Southern Railway Company, operating 
4,500 miles of railway and about 150 miles of water- 
way. With the exception of a leased line of 491 
miles, this system is now owned by the new com- 
pany, and a heretofore complicated, very expensive 
and utterly unsatisfactory plan of control by ma- 
jorities is done away with. The old Richmond Ter- 
minal Company owned only 145 miles of railway, 
and the so-called Richmond & Danville system 
was made up of about thirty separate companies, 
owning from 6 to 552 miles of road each. Under 
the old plan of operation efficiency and economy 
were impossible; the systems of accounting were ob- 
jectionable, the fixed charges great and the revenue 
for maintenance and improvement of the road utter- 
ly insufficient. Under the reorganization plan thirty 
boards of directors and thirty sets of separate ac- 
counts have disappeared; a bonded and floating 
debt of $135,000,000 has been reduced to $94,U0U,- 
000, and an arrangement has been made to issue 
another $6,000,000 of bonds in the next two years, 
with which to purchase new material and make 
badly needed improvements. The plan also provides 
for the issue of $20,000,000 more bonds, within a 
certain series of years, for the further development 
of the property. The fixed charges are reduced 
from about $7,500,000 per annum, with about $7UU,- 
000 per annum for a sinking fund in addition, to 
$4,100,000 in 1894, $4,700,000 in 1895, and $5,- 
400,000 in 1896. This is a most happy consum- 
mation of effort to those interested in these many 
roads, and converts into a new and propitious enter- 
prise what was before a most unfortunate and awk- 
ward entanglement of interests. It is one of the 
most notable events in late railway history and 
should have a beneficial effect in encouraging other 
should have a beneficial effect in encouraging those 
in charge of the reorganization of other large rail- 
way systems. 


—~— —-e 





Our attention is called to the fact that in the 
article on “Tests of Material for Fireprooting 
Columns,” in our last issue, an error was made in 
translating a certain paragraph. The paragraph 
referred to was as follows: 


It is thus proved by this test that ordinary brick 
masonry, one-half as thick as would have been re- 
quired for stone masonry, was capable of entirely pro- 
tecting the wrought iron columns during the 2% hours 
through which the fire lasted. 

Properly translated, this should read: “It is thus 
proved by this test that ordinary brick masonry of 
half stone thickness was capable,” ete. The expres- 
sion “one stone,” or “half-stone,” does not here re- 
fer to the material, but to a standard Austrian di- 
mension for masonry. One stone is 32 cm. and a 
half stone is 16 em., or about 6% ins. [2 justice 
to our translator we would say that the error was 
made in this office, by an editor who had never 
heard the words “half stone” used assa dimension, 
and changed the form of what seemed to him a 
sentence of doubtful meaning. 


THE PROPOSED SHIP CANAL ACROSS 
NEW JERSEY. 


In discussing the various projects for ship canals 
in America, in our issue of June 28, we said of the 
proposed ship canal across New Jersey: 


It is urged as a strong point in favor of this canai 
that it would save time and expense to vessels entering 
and leaving Philadelphia, as compared with the present 
outlet to the sea via the ware River and Bay; but 
as the canal would be 34 m in length, on making 
reasonable estimates for comparative speed in the cana! 
and in open water, it is difficult to see how the time of 
transit would be sufficiently lessened by the proposed 
eanal to attract a very heavy traffic. 


Prof. L. M. Haupt, who has been active in the 
promotion of this scheme for some years, has written 
us a letter of considerable length, setting forth the 
reasons why he thinks the proposed canal would be 
a commercial success. Certainly nothing is further 
from the aims and desires of this journal than to 
throw cold water on any sound and meritorious 
engineering project. At the same time we believe 
it to be for the interest of the public, and “specially 
of the engineering profession, that no engineering 
enterprise shall be undertaken which cannot be 
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made, in some reasonable degree, a commercial suc- 
cess. To that end it is greatly to be desired that, 
prior to the undertaking of any important engineer- 
ing work, the fullest facts and figures should be 
obtained to form the foundation for an accurate 
estimate of the prospects of the enterprise. We, 
therefore, cheerfully give space to Professor 
Haupt’s letter, which is as follows: 

Sir: Concerning that link of the Atlantic coast sys- 
tem which would cross New Jersey by a canal 34 miles 
in length, Engineering News seems skeptical as to ils 
economy in time and traffic. If so intelligent and pro- 
gressive an engineering periodical has any doubt as to 
its utility, certainly the layman or the more timid 
capitalist may reasonably withhold his support. I beg 
leave to submit, therefore, a few reflections on this 
head. 

1. The ratio of rates by ocean, as compared with 
rail, is about as one to eight, the average rail rate 
being 9.6 mills per ton-mile. You state the cost of 
freight in bulk as low as 4 wills. This is true, but 
it is the lowest rate and barely pays even on large 
movements. Cut it in half and still it would leave a 
large margin on the ship-canal rate. 

2. Bvery mile saved is an economy and tends to 
cheapen cost of movement by the product of the rate 
by the quantity. 

8. The actual steamer time from Philadelphia to 
New York is from 24 to 26 hours; by the canal it would 
be but 12, thus saving at least 50% in time, which is 
the measure of the economy of the project. This should 
almost double the earning capacity of the vessel. 

4. The saving of distance is 68%, while the risks 
would be greatly reduced, the losses last year on 
the Middle Bay (Cape Cod to Hatteras) being over 
$1,100,000 in value, or 20% of the property risked. 

5. The present commerce on the waters between 
Long Island Sound and Chesapeake Bay aggregates 
about 60,000,000 tons, and under the above conditions 
it is safe to assume that on the completion of these 
two canals not less than 10,000,000 tons would seek the 
interior, safer and shorter route. The coal to Eastern 
ports from Philadelphia alone would probably exceed 
3,000,000 tons. The present water rate is quoted at 
00 cts. to New York. If the canal charged but 60, the 
revenue on the above tonnage would be $6,000,000, an 
ample sum to cover every possible contingency in cost 
of construction and maintenance, even if divided by two. 

6. These rates are but 66% of those now existing, and 
the service would be more expeditious even than by 
rail, because of time lost in drilling trains and at ter- 
minals. Goods shipped at either New York or Philadel- 
phia in the evening could be at the other end by morn- 
ing. 

7. Such a canal would lie along the highway of trade 
between two of the most populous centers of the world. 

8. The average speed is, say, 10 miles per hour by the 
present outside route. The saving beng 12 hours in 
time, would be equivalent to 120 miles. If the rate be 
taken at only 2 mills, or half the lowest rail rate, the 
economy per ton on the trip (one way) would be 24 cts. 
On a traffic of ten million tons the economy would be 
$2,400,000 per annum. What could we not afford to pay 
for a waterway that would effect such a saving each 
year? 

9. France has spent over $700,000,000 on her water- 
ways, and it is stated by her economists that, although 
they are free, they are worth over 5% on this enor- 
mous sum: to the country in the resulting economies. 
This would seem to be substantiated by the facility 
with which she has paid her enormous indemnity and 
recouped herself from the devastation of war. 


Professor Haupt speaks as the friend and pro- 
moter of the enterprise. In order that both sides 
of the case may be represented, we will briefly state 
what appear to be the chief objections to the sev- 
eral arguments presented above, taking them up 
in the order presented: 

1. Professor Haupt puts the average freight rate 
at 9.6 mills per ton-mile; but he should revise his 
figures by the latest statistics. The average freight 
receipts per ton-mile for the whole United States 
in the year ending June 30, 1892, according to the 
Interstate Commerce Commission’s statistics, was 
0.898 ct. The average cost of carrying freight 
traffic in that year, by the sane authority, was 
only 0.582 ct. In the Middle States the average 
freight rate was only .674 ct. per ton-mile, and the 
cost of handling the traffic only .470 ct. per ton- 
mile.* But these figures are the average for all 
classes of freight, and no one pretends that canals 
can compete with railways, except in handling the 
cheapest class of bulk freights, such as coal, ore, 


*Since the above was written, the figures for the year 
ending June 30, 1893, have been published (Eng. News, 
Sept. 7). They show a rate of 0.878 ects. per ton-mile. 
and an average cost of 0.579 cts. as the average for 
the whole United States on all classes of freight. 
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grain, lumber, quarry products and the like. We 
can get some idea of how cheaply such gools can 
be handled by a modern railway by taking the ton 
mile figures for some railways where this class ol 
freight forms the bulk of the traffic. For examp-e, 
the Fall Brook Coal Company's Ry., notwithstand 
ing its location in the mountains of Northern 
Pennsylvania, charged only 0.456 ct. per ton-mile 
in the year ending June 30, 1802, and handled the 
traflic at a cost of only 0.289 ct. For the Beech 
Creek R. R., in the same region, the figures were 
VU.447 et. and 0.225 ect. Going further west, the 
uverage revenues and expenses on all classes of 
freight for some large systems are as follows 


Revenue, per Cost, 


ton-mile, ton- 














Road. ct. ct. 
B. & O. lines (West of Ohio River)...0.542 0.417 
Chicago & Grand Trunk............. O.304 
N. Y., Chicago & S:. Louis 0.458 
ee 0.410 
0.453 


These represent the average earnings on all 
freight, and of course show that the rates and cos 
of moving the cheap classes of bulk freight mus 
be much lower. Substantially the same tigures can 
be found in Poor’s Manual or in the reports of the 
railway companies. 

Further, even these figures by no means represent 
the lowest limit of the cost at which bulk freight 
can be moved on a railway with light grades, pro 
vided the volume to be moved is such that modern 
powerful freight locomotives, hauling modern large 
capacity cars fully loaded, can be put at the work. 

It may be said that the figures given above for 
cost of freight movement do not include the interes 
on capital invested in the plant. This is true, and 
we would strongly advise any one who proposes to 
compete with an American railway for traffic not 
to include the interest on capital invested in com 
puting the cost of rail traffic. The reason jis simple 
enough. It is the additional traffic that pays 
profits, is a familiar maxim in railway traffic de 
partments; and the limit at which it ceases to pay 
better to take freight than leave it, is not reached 
until the rate per ton-mile charged equals the actual! 
operating expenses per ton-mile. 

Professor Haupt says that the ratio of rates by 
ocean to rates by rail is about as 1 to 8. We are 
unable to see that this is pertinent to the question 
at issue. The freight rates per ton-mile for an 
ocean voyage are always far lower than for a short 
run along the coast, and with much reason, since 
the loading and unloading occupy so much larger 
proportion of the time. And the rate at which 
freight can be moved through any artificial water 
way must always be far higher than the cost of 
moving it on the open ocean, where full speed can 
be made and where there are no tolls to be paid 
and no expense for towing. 

2. “Every mile saved is an economy,” says Pro- 
fessor Haupt. This is arguing on the assumption 
that a mile of canal navigation is equivalent to a 
mile of ocean navigation, which is far from being 
the case. We take it that, leaving to one side the 
tolls and the cost of towing, any shipmaster would 
rather go three miles in open water than one mile 
in a canal. We speak, of course, of ocean-going 
sail and steam craft. 

3. The distance from New York to Philadelphia 
by the present water route is, roughly, 260 miles. 
If speed is really so important, the distance could be 
made, of course, in very much less time than 24 
hours. As for the time of 12 hours to make the 
journey of some 80 miles by the canal route, includ- 
ing navigation of the Delaware River from Phila- 
delphia to Bordentown and of 34 miles of canal, 
with numerous locks, and with unknown delays 
at passing points, ete.—we would not be willing 
to accept this figure without a more de- 
tailed examination. Even if the 


canal saved 
nO 


of the time of transit, however, as Professor 
Haupt claims, the earning power of a vessel would 
be far from being doubled. That would only be 
true on the supposition that no time was consumed 
in loading and unloading; and for short voyages, as 
every one knows, the time occupied in this way is 
a large part of the time that the vessel spends in 
service. 

4. We are astonished, to put it mildly, at Profes- 
sor Haupt’s claim that 29% of the property risked 
between Cape Cod and Cape Hatteras was lost Jast 
year. That is a record of disaster by sea rivalling 


i¢ losses of the Merchant of Venice. As a matte 





of interest in this connection, we print the folowil 
al from “Mulhall’s Dictionary of Staustuics 
Percentage of Vessels | Yearly and Av s Lif 
f Shipping Luder Various Flag 
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matte the dangers to sb Pi x 0 iy 
contracted inland waterway is 2 yr greate 
than on the open ocean. 
>. Respecting the tonnage for w 1 th Pos 
New York-Philadelphia ship canal ¢ pete 
we cannot see tha 1e total tonnage betw n Lo 
Island Sound and Chesapeake Bay (supposing tha 
Professor Hau neludes the tonnage plying 
both these waters) has much to do with the cas 
The question is, what is the annual tonnage of 
freight moved by water between New York Bay 
and Delaware Bay, and how much of it could | 
made to patronize a ship canal at paying rates ol 
toll instead of taking the longer route? It is i 
that large quantities of coal are shipped by water 





from Ph 


as the English say, prefer to strike for the op 
ocean, if bound for Boston thode Island ports 
rather than navigate the upper Delaware, the sh 
canal and the crowded waters of New York Bay, 
the East River and Long Islind Sound? 

6. Professor Hloupt brings up a point which 
is worth serious attention, when he speak f the 
delays in railway freight trathe due | the t 
spent in yards. ‘The fact is, and it is a most impor 
tant one, which is far too often overlooked, that 


in these days, when freig s moved on the open 


road at such small cost, the 


q s ) LLi Ve 
terminal facilities is of the greatest importance 
in the case of competition between two transporta 
tion routes, It must be admitted that in handling 
heavy freights from a warehouse on the water fron 
of New York city, or the cities surrounding it, to 
a warehouse on the Delaware at Philadelphia, o 


the reverse, an all-water route might have consider 
able advantage. On the other hand, when we 
sider the matter of the transfer of freight which ha 
to be transhipped at each end to a freig! 


i 


con 


it car to 
finish the journey, it is not apparent how the water 
route can hope to compete. Briefly stated, for such 
short distances the terminal charges form a large 
proportion of the total cost of transportation. I 


would not be well, however, to base any hopes of 


traffic on being able to move freight from 


terminal to 
terminal more quickly than the railway. It 


vould 
be an exceedingly short time after a water route 
from New York to Philadelphia commenced to tak: 
freight from the railways by reason of its quick 
time when the railway traffic departments would 
have arrangements completed to deliver goods in 
Philadelphia within six hours, or less, of their ship 


ment at New York. 

7. Because New York and Philadelphia are two 
great commercial centers, it does not follow that 
there is a great volume of bulk freights to be ex 
changed between them. The two cities are, in fact, 


too similar in their industries to have a great vol 


r materials of traf 
fic. They are in many lines, perhaps 
competing with each other, rather 
ness with each other. 


ume of exchanges of the coars 


in most lines, 


than doing busi 


8. From what we have already said it 


will be ap 
parent that we cannot a 


pprove Professor Haupt’s 


estimate. He computes, however, that $2,400,000 


by the canal 
Sut he cannot charge all this in tolls. The 
owner must have at 


would represent the benefit to traffic 
ship 
least half the profit to induce 
him to use the canal. Then $1,200,000 would bx 
the interest on an investment of $20,000,000, which 
would not appear to be an extravagant estimate of 
the total cost of building 34 miles of canal and ob 
taining 20 ft. of water in the Delaware ahove 
Philadelphia for a distance of 25 miles. In fact 
is extremely doubtful whether capita 
terested in the enterprise without 
prospect of better profits than 6%. 


9. American railways can handle freight far more 
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cheaply than railways on the Continent of Europe; 
and it is not at all certain that it would be economy 
to multiply water routes to such an extent here as 
has been done abroad. As for French national pros- 
perity, we believe most economists ascribe it chiefly 
to the industry and frugality of the French peasants. 

Finally, let us see how the scheme would naturally 
be looked at by the man who is weighing its pros- 
pects with a view to investing money in it. Such a 
man will look most keenly to see where the traffic 
is coming from to pay sufficient tolls to make the 
enterprise a profitable one. In the first place, little 
or no use of such a canal would be made by sailing 
vessels, It would be preposterous to have a vessel 
equipped with sails merely for the short run from 
New York to Perth Amboy, and then tow her all the 
way up the Raritan Bay, through the canal and 
down the Delaware River. The traffic on the canal 
would practically be confined, then, to steamers and 
barges. As respects the latter class of tratlic, it 
is by no means clear that it would be wise to build 
so deep a canal as Professor Haupt proposes (20 ft.) 
to accommodate it, since barges of large capacity 
would be as well accommodated by a much shal- 
lower channel. Practically, then, the promoters of 
the enterprise must satisfy capitalists that a suffi- 
cient number of large size steamers will patronize 
the canal to make it a more profitable enterprise 
than a shallower canal would be, which could ac- 
commodate only barges and tugs. Whether they 
can do this remains to be seen. 

We would roughly estimate as follows: Assume 
the cost of carrying bulk freight in steamers of, 
say, 18 ft. draft at one mill per ton-mile, not in- 
cluding cost of loading and unloading. Assume ex- 
pense of one mile of canal and river navigation 
(exclusive of tolls) to equal that of three miles of 
ocean navigation. Then, if the distance from New 
York to Philadelphia by the present water route 
is 260 miles, and by the proposed canal route would 
be 30 miles, plus 50 miles of canal and narrow river 
channel navigation, we have the saving to the 
steamship owner by the use of the canal equiva- 
lent to the cost of sailing 80 miles, or at one mill 
per ton-mile, a total saving of 8 cts. per ton. On 
the basis of an equal division with the ship owner, 
this would give the canal 4 cts. per ton as tolls. 
That there is traflic in sight to promise a profit on 
the building of the canal at such a rate of toll will 
hardly be claimed. 

To sum up, the two principal obstacles to the 
success of the scheme seem to be the low cost at 
which freight can be handled by rail from Phila- 
delphia to New York, and the comparative!y small 
distance which is actually saved to steamers. If 
some convulsion of nature should extend the state 
of New Jersey a few hundred miles farther south, 
the prospects for the provosed canal would be much 
improved. 





As we said at the outset, it is our desire to pre- 
sent the figures on both sides to our readers; and 
we, therefore, have delayed the publication of the 
above until proofs could be submitted to Professor 
Haupt, and an opportunity be given him to reply. 
We append his rejoinder, as follows: 


Sir: The above review having been submitted for dis- 
cussion before publication, the opportunity is accepted 
with thanks; for the desire expressed by you to get at 
the facts is commendable, as the injury resulting from 
an {il-considered work is of:en irremediable. 

The review is too detailed and space too restricted to 
admit of a consideration ofall the items seriatim, and 
I can only now state a few of the reasons wherein I 
think you have not reached the correct conclusions. 

1. Objection is made to the relative rates by rail and 
ocean and the date of the statistics, yet you quote the 
Report of the Interstate Commerce Commission for 
June 30, 1892, while I quoted from the Report of the 
Committee on Commerce to Congress for the same 
year, for the average rail rate, and from Engineering 


News itself of June 28, for the minimum rate, viz., 
“four mills,’ which I believe is about right. After 


some research the News has discovered an exceptionally 
low figure, viz., that of the Beech Creek R. R., of 0.225 
ct, as the cost (not rate) of a ton-mile. This, I 
think, is specializing too far and does not form a safe 
basis for comparison, as this is an unusually “low 
grade” road and its traffic is not affected by the canal. 
On the United R. R.’s of N. J.,which parallel the cana 
the cost of moving a top a mile in 1893 was .983 ct, 
which is above the average quoted by me. Now, as to 
the basis of our relative rates, no less an authority 
than Senator William P. Frye state, in presenting his 


report in 1892, that the lake marine alone has created 
a means of transportation costing to-day only one-ninth 
the cost of the same service by rail, and its ton-mileage 
was 27%% of that of all the railways of the United 
States. 

Now, since the ocean rate is, in general, less than that 
on the lakes, I th'nk that there is no reason to ques- 
tion the ratio of 1 to 8 as a fair presentation of the 
cost of movements by rail and by ocean, or of 1 to 4 
for rail and ship canal, especially as contrasted with the 
cost by rail on the parallel line, as stated in my first 
thesis. These rates are pertinent, in my opinion, be- 
cause it is not intended to build a canal simply to con- 
nect New York and Philadelphia, but one of far greater 
scope, reaching, say, from Boston or Portland to Nor- 
folk, or even farther south, and when the Great Lakes 
and Hudson are connected by deeper channels, its influ- 
ence will extend to Chicago, Superior, and even to 
points on the Mississippi and Missouri rivers, just as the 
Erie canal to-day regulates rail rates on the Gulf of 
Mexico. (Vide Albert Fink’s reports.) 

2. As to this thesis, there was no such assumption as 
you have placed upon it. The last part of the clause 
(not quoted) shows that the rate was the same; else, of 
course, the question of prorating must enter the problem. 

3. The time factor is dismissed with the statement 
“that if important, the distance could be made in very 
amuch less time than 24 hours.’’ The average speed is 
11 miles per hour, the distance, say, 170 miles via the 
Capes, while, via canal, it would be 55 by riven and 
bay or 5 hours and 34 by canal, requiring 7 hours, in- 
cluding the lockage, or 12 hours in all. Tugs of 7 ft. 
draft now often steam along the canal at the rate of 
seven miles an hour. 

4. As to the astonishment expressed that 29% of the 
vessels “risked” are lost, I fear you have misconstrued 
the language. It is not 29% of the value from merchant 
marine that is lost, but of the property jeopardized and 
in danger of being lost. The property “risked’’ was 
valued at $3,788,140 by the last report of the Life Sav- 
ing Service, while that lost was $1,146,395, or 29%, a 
loss more than sufficient to pay the interest on the 
cost of the canal. The editor appears to think the dan- 
gers on an interior waterway greater than those out- 
side, whereas the writer is informed that the insur- 
ance rate inside is about one-half that by the outer line. 
Hence the danger would be about one-half. 

5. As to the tonnage, I cannot agree that it is a 
question of how much of that now going by water be- 
tween Delaware and New York bays would use the pew 
route, nor even of the present total tonnage by rail 
and water. Projectors are not in the habit of estimat- 
ing revenues upon a fraction of the existing traffic, for 
the increased facilities promote traffic. It should not 
be forgotten that under more favorable conditions as to 
rates, the former business of this limited canal of only 
7 ft. draft exceeded 3,000,000 tons in 1866 and produced 
a revenue (net) of about $933,000. At the rate the 
traflic was growing at that time it would now exceed 
10,000,000 tons, had the facilities been increased in the 
same ratio. It is no exaggeration, therefore, to figure 
on even 20% of our coastwise commerce as patronizing 
the canal in the near future. This woud exceed 10,- 
000,000 tons per annum in a short time. The managers 
of the largest coal-shipping concerns in Philadelphia 
believe their colliers would prefer the canal route, if 
there were a draft of only 16 ft., and this would put 
from 3,000,000 to 4,000,000 tons of fuel into the New 
York and Bastern markets at probably 50 cts. per ton 
less than now. This is merely one of the economies 
of the line against which it seems futile to theorize. 
It would inerease the consumption of coal and cheapen 
manufactures. 

6. The reply which you make to this proposition as- 
sumes that the railways are able to make much better 
terminal arrangements than they offer at present and 
to deliver goods in much less time. If this be possible, 
then they are remiss in their duty to the public as 
common carriers, and if the canal would have the effect 
stated, it would be worth all it cost, even if it did not 
earry a ton of freight, for the transfer, lighterage and 
terminal charges of New York are a heavy tax, which 
should be removed if practicable. 

In short, the burden of every argument urged by the 
editor above is to the effect, either that the premises 
are incorrect, or that there will be no traffic sufficient 
to pay, and the great economic effects upon transporia- 
tion by large and deep draft canals the world over is 
overlooked. The argument is summed up by the state- 
ment that the boats might afford to pay 4 cts. for tolls. 
It will be difficult to understand how it is that the 
present Limited traffic over a route 11 miles longer 
and on the shallow canal now in use can collect over 
60 cts. tolls, and why an enlarged canal, with far 
greater traffic and relatively lower fixed charges should 
not be able to conduct its business at a less cost and 
make money. I believe, therefore, that this canal will 
prove to be an unmixed blessing to all parties and in- 
terests concerned. 

Very respectfully yours, 

Philadelphia, Sept. 8, 1894, 


Lewis M. Haupt. 


We take space for only a few brief comments 
on Professor Haupt’s letter. With reference to 
the relative rates by rail and by canal, we woul! 
urge that average rates on all classes of freight b> 
not confused with the much lower rates on bulk 
freights, in the carriage of which alone could «4 
canal hope to be an important competitor; neither 
should the present charges of a road operating with 
little or no competition be taken as a basis for 
fixing the probable rates and volume of traffic of 
a line to be built to parallel it. It is this unsaf, 
method of computing future profits which has le: 
capitalists to sink money in numberless unsuccess 
ful enterprises; witness the West Shore and Nicke! 
Plate bubble, for example. That the relative cost 
per ton-mile of rail freights and of freights on a 
thousand-mile ocean or lake voyage has little to 
do with the merits of the scheme before us, appears 
too obvious to question, since canal rates must be 
far higher than rates on the open ocean and rates 
for short voyages are of necessity far more than 
for long ones. 


For that matter, according to Professor Haupt's 
own statement, 90 cts. per ton is the water rate 
from New York to Philadelphia, which, assuming 
the distance at 260 miles (not 170, as he puts it, 
probably by a slip of the pen), is 0.37 ct. per ton 
mile. From Professor Haupt’s figure of .983 ct. 
as the average receipts on all classes of freight on 
the united railroads of New Jersey, it is evident 
that the Pennsylvania R. R. can make a bulk 
freight rate per ton-m‘le less than double the water 
rate, and stil reap a handsome profit. 


We are glad to have the matter of the risk to 
our coastwise traffic straightened out. Professor 
Haupt’s statement that 29% of the property riske! 
was lost means on its face that 29% was the actua! 
rate of annual losses; otherw:se the figure 20, 
has no pertinence whatever in discussing the merits 
of the enterprise before us. What the report of 
the Life-Saving Service reaily says is that of the 
vessels which went ashore, or grounded, enough 
were floated off, or enough cargo was saved, to 
make the total loss only 29% of the total value of 
such vessels and their lading. Taking Professor 
Haupt’s own figure of 60,000,000 tons as the tota) 
coastwise traffic in the area where these losses 
occurred, it appears that the ratio of annual loss 
is only about one dolar lost for every 55 tons of 
cargo carried. Evidently it will not be worth while 
for ship owners to pay much toll on account of 
increased safety, even on Professor Haupt’s sup 
position that the dangers are decreased one-half on 
the canal. 


Professor Haupt speaks truly when he says that 
“projectors are not in the habit of estimating rev 
enues upon a fraction of the existing traflic.” Li 
would be well if they were content to claim a frac- 
tion only, and not the whole, for over and over 
again has experience shown how difficult it is to 
change existing channeis of trade, and that any 
new route must be content with a fraction, and 
usually a small fraction, of the business for year 
to come. There is no more common error in the 
starting of new enterprises than to neglect to care 
fully measure the market for the thing produced. 
Very likely traffic on the proposed ship canal woud 
have a steady growth from a small beginuing; but 
stockholders do not like to wait too long for a 
return on their investment. 


Concerning the Delaware & Raritan Canal, the 
$933,000 net earned in 1886 was in inflated cur 
rency and was really equivalent to some $450,000 
or so in gold. In 1898 its gross earnings were $317,- 
141, and its operating expenses were $331,470. 
It may be said that under the Pennsylvania Rail- 
road’s control, traffic is diverted from it; but let us 
not forget that the railway transports goods fart 
more cheaply, promptly and efficiently now than 
in 1866. 

Professor Haupt thinks as a means of im- 
proving the terminal facilities and the rapidity of 
handling shipments, the canal would be worth all 
it cost, even if it did not carry a ton of freight. 
Granting this to be true, it would be pretty rough 
on the stockholders in the canal company. If pres- 
ent facilities are not what they should be, there 
ought to be some cheaper spur to briég about their 
improvement than a $12,000,000 canal. 

Concerning the present 60-ct. rate of toll on the 
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Delaware & Raritan Canal, we understand that 
the present canal practically counts for nothing in 
the through traffic between Philadelphia and New 
York; so its rates of toll do not affect our conten- 
tion that te induce vessels to choose the canal in 
preference to the free pathway on the open ocean, 
rates of toll must be made very low. 

Finally, our correspondent hints that we fail to 
appreciate at their full value the merit of ship 
canal enterprises generally. We do not think our 
discuss:on can properly leave such an impression 
on the mind of the careful reader. A vast deal of 
nonsense has been printed on the subject of ship 
eanals during the past few years, and it is quite 
time that the p:ain fact was set forth that a ship 
eanal is an enormously costly work, and can be 
made profitable as a commercial enterprise only at 
a few favored locations on the globe, where a large 
traffic will reap great benefits from its use. Of 
course such canals as Suez and Nicaragua are 
among the world’s greatest and most beneficent 
enterprises, for they save vessels the circumnaviga- 
tion of a continent and shorten voyages by thou- 
sands of miles. Of course such a canal as that at 
the Sault is of enormous benefit, for it is the clos- 
ing link in a water transportation route a thousand 
miles in length. But when we reach such euter- 
prises as the Corinth Canal and the Manchester 
Canal, just completed, we find that the financial 
success of these enterprises is extremely doubtful. 
It is a pity that this is the case, for the investing 
public, with little discrimination, is likely to turn a 
deaf ear to really meritorious ship cana] schemes 
for years to come because of these enterprises and 
because of the fiasco at Panama. 

Every engineer knows it will not pay to build a 
ship canal merely to parallel a railway line, nor 
to build one which merely parallels a route for open 
water navigation on lake or ocean. Between this 
extreme and such short cuts for the world’s com- 
merce as Suez there is a vast difference, and only 
a careful investigation of each enterprise separately 
will determine whether it is below or above the 
line where the benefit to traffic just equals the in- 
terest on the cost of construc.ion. 


LETTERS TO THE EDITOR. 
THE RESILIBNCE OF CAST IRON. 

Sir: I have read with much interest Professor Mer- 
riman’s able address on “The Resistance of Materials 
under Impact.’’ Desiring to obtain further information 
concerning the properties of cast iron, I quote below 
several statements there made, omitting such portions 
as do not refer to this material. 

It is a principle of elastic resilience that a force sud- 
denly appied to a rod or beam produces double the 
elongation and double the stress caused by the same 
force when gradually applied, but this is not true when 
the elastic limit is exceeded, and it should not be ex- 
pected to be true when materials are tested to destruc- 
tion. Hodgkinson found it closely veritied for cast 
iron, but this is because the ratio between stress and 
elongation of that material is not subject to wide va- 
riation, while an elastic limit scarcely exists. . . . So 
with the deflections of beams under ultimate resilience, 
cast iron agrees fairly with the elastic law. . . . So 
with the elastic law of the proportionality of resilience 
to the volume of the bar, cast iron is found to fairly 
agree under conditions of rupture. . .. The old 
paradox in the theory of beams is of a similar nature. 

I desire to ask whether it may not also be consist- 
ently stated that when this material is subjected to 
transverse stress from static load, all conditions re- 
lating to the deformation of the material are approx- 
imately and very closely the same at rupture as within 
the limit of elasticity. Such a statement would appear 
to be in harmony with the statements quoted above. 

Benj. F. La Rue. 

Scranton, Pa., Aug. 28, 1894. 

(We have referred the above letter to Professor 
Merriman, who replies that the statement is proba- 
bly correct, roughly and approximately, but not 
“very closely.’ Many experiments on cast and 
wrought iron beams show that the deflections of 
the former, when the elast'c limit is much exceeded, 
are more nearly in proportion to the loads than 
those of the latter. Of course the elastic limit is 
very poorly defined in cast iron, but there is no 
flow of the metal under severe stress as in wrought 
iron. If such a thing as ultimate deflection under 
static transverse stress is possible for wrought 
iron the elastic formula will probably give scarcely 
one hundredth of its value, whereas for cast iron 
it often gives more than one-half the observed 
deflection.—Ed.) 
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SPBCIFICATIONS FOR PUMPING ENGINES. 

Sir: We note with interest the editorial note in 
your issue of Aug. 9 on clauses in specifications regard- 
ing non-fulfillment of guarantee for duty of pumping 
engines. It is surprising when one looks over the great 
number of results of duty trials that have been pub- 
lished to find that a considerable number of engines 
thus tested failed to come up to the guaranteed duty. 
We have long felt that in drawing up specifications 
for pumping engines a clause should be introduced 
providing for a reduction in price in cases of failure 
to show the duty up to the guarantee. You will no- 
tice in the specitications for pumping engines for the 
new water-works at Steubenville,, O., that we not only 
provide for such a contingency, but also speeify that 
the duty shall not fall below 5,000,000 ft.-lbs. less than 
the guaranteed duty without making the engines lia 
ble to rejection by the engineers. This is to prevent 
too great a departure on the part of the contractor 
from his guarantee. 

While our plan of determining the rebate is con 
trolled by the capitalized value of the additional 
amount of the coal used, we have not specified the 
exact rebate, preferring to leave this for agreement 
between the parties concerned before the signing of 
the contract. 

The specifications which we enclose were made in 
May, and so far as we can learn are the first specitica- 
tions in which this point is covered. 

Yours truly, Wilkins & Davison. 

Pittsburg, Pa., Aug. 18, 1804. 


(The clause in the specifications relating to tests 
is given below.—Ed.) 


After the pumps have been put in successful opera- 
tion, and upon written notice to the engineer by the 
contractor to that effect, the pumps will be operated 
for 0 days as a test of their capacity under these 
specifications, and their durability under the working 
capacity. At the end of 90 days’ satisfactory operation 
of the plant, duty tests shall be made by and under 
the direction of the engineer, to test the duty proposed 
by the contractor. The tests shall be made in accord- 
ance with the standard method of conducting duty 
trials of pumping engines as recommended by the 
American Society of Mechanical Engineers. In case 
of the failure of the engines to fulfill such guaranteed 
duty while running under the conditions named in all 
specifications referring to said engines, the contractor 
shall pay the city of Steubenville an amount to be 
agreed upon before signing the contract for each 
1,000,000 ft.-Ibs. that the determined duty is less than 
the guaranteed duty, as liquidating damages sustained 
by the city of Steubenville for such failure to fulfill 
the guarantee. 

Should the engines fail to perturm a duty within 
5,000,000 ft.-Ibs. of the guaranteed duty, or should they 
fail to show the capacity called for under the condi- 
tions of the specifications, the engines will be subject 
to rejection by the engineer. Such rejection, however, 
will not release the engines ta the custody of the con- 
tractor, until engines of proper duty and capacity 
shall replace the ones rejected. They shall be oper- 
ated to furnish water to the city of Steubenville as cir- 
cumstances may require, and without rental to the 
contractor. The city shall not be responsible to any 
damage to the pumps while under such use, that may 
be the result of defective material or workmanship in 
said engines as constructed by the contractor. 

Each of the pumping engines shall be tested, each 
test to cover a period of at least ten hours. In these 
tests the heat charged to the engines shall be the total 
heat consumed in all manners and devices in which the 
heat is used to perform or aid in performing the duty 
mentioned. The expense of the duty tests shall be 
borne by the contractor. 

NOTES AND QUERIES. 

Mr. J. L. Campbell writes that in his letter on trans- 
ition curves, published Aug. 23, 1894, he said that 
the spiral angle S is equal, in the figure, to H’ O' P. 
It should read S = L O’ P. 


CHANGING THE GAGE OF A SOUTHERN 
MINERAL RAILWAY. 
By Hunter MeDonald, M. Am. Soc. C. 
Engineer, N., C. & St. L. Ry. 
The development of the immense deposits of iron 
ore and heavily timbered lands of Hickman, Wayne 
and Lewis counties, in Tennessee, was for many 
years the object of the untiring efforts of Mr. L. S. 
Goodrich, a noted ironmaster in the early days of 
ironmaking in Tennessee. He sought to build a nar- 
row gage from Dickson, Tenn., on the Northwest 
ern Division of the Nashville, Chattanooga & St. 
Louis Ry. directly southward. He secured the ser- 
vices of Maj. E. F. Falconet, an engineer who had 
been prominently connected with many large en- 
terprises in the South, and a company was formed, 
most of the stock subscriptions being in the shape 
of timber, labor and use of teams. A _ contract 
was made with the Nashville, Chattanooga & St. 
Louis Ry. to furnish the iron to lay the first 20 
miles of the road and operate the same whenever it 
was graded. 
The country was very rough, being a tableland, 
cut in all directions by deep valleys with steep sides, 
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requiring that the location adhere to the ridges as 
far as possible and seek valleys for descent and as 
cent whenever it became necessary to leave the 
ridges. The region was almost a wilderness, it be 
ing impossible to raise anything on the land except 
in the bottoms of the deep narrow valleys. 

The location was begun about 1877, the principal 
object of the engineer appearing to have been to 
grade his 20 miles with the ]m ted means at his 
disposal, with little regard to the economical opera 
tion of the road afterwards. After many months of 
labor without remuneration and at the risk of their 
private means, the road was finaily completed for 
20 miles, and the track was laid with JOUb. iron 
rails. The sharpest curve was 42° and the maxi 


mum grade 4 These curves were seldom resorted 


to, but 32° curves were common, and there was 
hardly a cut over 5 ft. deep on the whole 20 miles. 
It was said that the road was graded at a cost of 
$250 per mile. A loop at the end of the 20 miles 
served to turn the trains. A charcoal furnace was 
erected at Warner by Mr. J. C. Warner, who has 
been prominently connected with the development 
of the iron interests of the South for many years 
past. 

When the Nashville, Chattanooga & St. Louis 
Ry. Co. began the operation of the road it was 
at once apparent that it would never pay. How- 
ever, many correctons in alinement anl grades 
were made from time to time and the operation 
Was not only continued, but the road extended, un 
til it is now 62 miles long, and has five furnaces 
along its lines. Major Fatconet continued as lo 
cating engineer on all extensions until his death, a 
few years since, and Mr. Goodr'ch lived to see the 
first 33 miles of the road completed, and two fur 
naces in operation. The maximum curve on that 
part of the road beyond the first 20 miles is 22° 
and the maximum grade 3%. Horseshocs are of 
frequent occurrence even with these high maxima 
Much of the grading of the road in later years was 
for standard gage, and preparations for changing 
the gage have been go‘ng on for the past five or six 
years, the grading being gradually widened and the 
trestles strengthened. Many of the truss bridges 
on the line were old ones, originally built on the 
main line, but which gave place to heavier ones 
as the traffic increased. None of these bridges have 
as yet been strengthened, and several of those origi 
nally built for 30-ton engines are still in use. 

During the hard times of 1803-94 the furnaces all 
shut down and the business of the road was almost 
nothing. Only one train a day passed over it, 
carrying little else but mail. About this time, how 
ever, the newly-discovered phosphate rock began to 
attract attention, and believing that this was des 
tined to give the little road a great deal of business, 
it was decided to complete the change of gage while 
the traffic was light. The putting in of the ties was 
hegun in April last. All of the 30-lb. rails had in 
the mean time been replaced by 56-lb. iron rails 
on the sharpest curves and 40-lb. iron rails on the 
tungents and light curves, while 40-lb. iron rails 
had also been laid on that part of the road built by 
the N., C. & St. L. Ry. It was decided to spread 
these rails out, to limit the load of cars to 40,000 
Ibs. and to widen the gage of those locomotives 
which would admit of it. Standard gage ties re 
placed every third narrow gage tie on straight 
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Fig.1. Spike Setter used in Widening Gage of 
Track, : 


lines, every other tie on curves of 6° and under, 
and all ties on curves sharper than 6°. 

Prior to the day of change, spikes were set to 
which the rails were to be thrown, by means of 
the “setters” shown in Fig, 1, and the ties were 
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to receive the rails by the “spotters,” shown 


adzed 
in Fig. 2. 
The spike setters were of four sizes, the distance 


from lug to outer edge being respectively 13, 13%, 
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Fig, 2. Tie Spotter used in Widening Gage of 
Track. 
134% and 1354 ins. They were made to fit four 


separate sections of rails, namely: 38-lb. steel, 40-1b. 
iron, 40-1b. steel and 52-lb. rails. The spotters, l’ig. 
2, used in adzing the ties before widening the gage 
were of two sizes, one for 38 and 40-lb. rails and 
the other for 52 and 56-lb. rails. The latter is the 
one shown, and the only difference in the former 
was that the bar was 5 ft. 2% ins. long, the end 
loops 3% ins. wide and 34 ins. deep and the depth 
over loops GY ins. 

All preparations having been completed, it was 
decided to make the change of the rails with the 
force of men then at work on the line, stopping 
the daily train as long as necessary, thus avoiding 
the expense of importing more labor. Accordingly 
on June the 180 men, exclusive of foremen, 
were divided into gangs of 30 men each and the 
road was divided into six divisions of about eleven 
miles each, including sidings, the length of the re 
spective divisions depending on the amount of cury- 
ature to be encountered. 


7 
ai 


Each gang was organized as follows: 8 men 
drawing spikes, 4 men throwing rails, 12 men 


2 men pushing 
man driving 


spiking, 1 man distributing spikes, 
man carrying water, 1 
down stubs, 1 man extra. 

The tools for each gang were as follows: Nine 
claw bars, 4 lining bars, 3 gages, 13 spike mauls, 
i water barrel, 2 water buckets, 1 broad-gage dump 
car, 1 broad-gage lever car, 1 narrow-gage dump 
car, L punch, 4 cleavers, 1 wrench, 2 18 or 20-ft. 
rails and one pair of splices and bolts to be placed 
about the middle of every. curve over 6°, in case 
rails were to be cut. 

Two foremen were placed with each gang, one 
having general charge and the other one having 
direct charge of the spiking. This organization 
could not at all times be strictly adhered to, as the 
trouble on account of curves was variable. Each 
gaug was ordered to begin at a given point on its 
division and continue work until completed. Some 
gangs finished in two days and one required three 
Work was begun on June 27 and completed 
Regular schedules were not resumed 
The actual cost for such grading as 


handears, 1 


days. 
on June 30, 
until July 1. 
was absolutely necessary, finishing and putting in 
ties as described above and making the change, was 
SDSO per mile. 

The 
were widened in the company’s shops, are running 
around the 30° curves with as little trouble 
when they narrow gage. Few of the cars 
were susceptible of change and most of them will 
Although the furnaces are 
down, the movement of the phosphate 


30-ton consolidation Baldwin engines, which 


as 


were 


go to the scrap pile. 
still shut 
rock has given the little road all it can do until it 
s prepared for the heavier engines, 


SYSTEM FOR HANDLING 
FREIGHTS. 


We illustrate herewith a new system of transfer 


A NEW BULK 


bulk freights from cars to steamers which is 
at Ashtabula, Ohio, and 


ring 


in suc cessful operation 


for which many points of superiority are claimed. 
Everybody is familiar with the common dumping 
wagons used by retail coal dealers, in which the 
front end of the wagon is raised till the coal slides 


out. of the rear end. The inventor of this system 
» same thing to an ordinary gondola 
it up on a huge tilting platform and in- 


its contents slide out at one end. 


simply does 
ear, taking 


clining it untu 


While this system is applicable, generally speak 
ig, to all elasses of bulk freights, its chief advan 
tage is in the handling of coal, where it is found 


to save breakage over any other system in use. 


As many of our readers know, all through the sea- 
son of open navigation a great fleet of freight car- 
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riers plies back and forth on the Great Lakes, and 
a large part of its business consists in the carriage 
of iron ore from the Michigan and Minnesota 
mines to the ports of Northern Ohio, returning with 
coal from the mines of Pennsylvania, Ohio and 
West Virginia. For several years past lake ship 
ments of coal from the Pittsburg, Hocking Valley 
and West Virginia districts have averaged about 
3,000,000 tons each season. This coal is of a 
high grade, suitable for fuel and steam purposes 
and for the manufacture of gas and coke, and 
shippers have tried various methods of loading it 
into vessels without damage from breakage. 

As far back as 20 years ago attempts were made 
to handle coal on the lakes by means of chutes, and 


Describing the machine and its operation more 
fully, it consists of a tilting plate girder supporied 
on a turntable, the whole carried on four heavy 
car trucks, running on two lines of rails spaced 
about 20 ft. apart between track centers. These 
tracks are laid along the edge of the wharf, and 
the vessel to be loaded is moored alongside, so that 
the short arm of the tilting bridge is over the ves 
sel’s hatches, 

Opposite the dock, and perpendicular to it, sev- 
eral lines of railway tracks are laid. Fig. 2 shows 
the arrangement at Ashtabula, where six double 
lines of tracks are laid, spaced about the same as 
the vessel’s hatches. In operation, the vessel being 
placed so that the hatches are opposite the tracks, 





Fig. 1 


g.1. THE McMYLER CAR DUMPING MACHINE EMPTYING A CARLOAD OF COAL 


INTO 


A STEAMER'S HOLD. 


on the Cleveland docks of what is now the Big 
Four Railway as much as $65,000 was expended 
on a single plant that had to be abandoned soon 
afterward, on account of damage to the coal in 
handling it. With the advent of big steel steamers 
and wooden boats of largely increased capacity, 
rotary derricks, handling first buckets of ordinary 
size and later on buckets of five tons capacity, were 
introduced into the trade, but even with these the 
largest vessels were delayed two to four days in 
loading, and with eight or ten men shovelling into 
buckets from a car 3 ft. deep, and not taking 
probably more than 20 lbs. to a shovelful there 
was still the disadvantage of separation in the coal 
and consequent breakage. The effort, therefore, 
has been to secure despatch for vessels approach- 
ing that obtained in the ore trade, where ships of 
3,000 to 3,500 tons are loaded in a few hours, and 
at the same time avoid loss in the commercial value 
of the coal by overcoming as far as possible the 
breakage referred to. 

The machine illustrated herewith has been de- 
signed to meet these requirements. It was built by 
the MeMyler Manufacturing Co. for Pickands, 
Mather & Co., the Cleveland representatives of 
the Minnesota Iron Co. and the largest forwarding 
merchants of coal and iron ore at Cleveland. Pat- 
ents on the machine are controlled by the McMyler 
Car Dumping Machine Co., Western Reserve Build- 
ing, Cleveland, Ohio. Our illustrations are taken 
from photographs of this first machine at work at 
Ashtabula, where it was operated a sufficient time 
to prove its practicability and to encourage its own- 
ers to believe that it is destined to revolutionize the 
business of handling coal on the lakes. 


or nearly so, the machine is moved to the hatch 
into which it is desired to load and a 144-in. steel 
cable is hooked jnto the drawhead of the car and 
the car pulled up to the upper or shorter end of 
the bridge, which is so constructed as to form a 
bumper, against which the end of the car rests 
when tilted. The bridge is then tilted, and at the 
same time the end board is automatically with- 
drawn and the coal flows out through a discharging 
chute, and is concentrated in a telescopic trough 
or spout, which may be lowered to within a few 
feet of the bottom of the vessel, when the work of 
loading begins at any of the several hatches, or 
only to the surface of the coal itself after the bot- 
tom of the vessel is covered. In double-decked ves- 
sels this chute may be lowered to the bottom deck 
combings. After the load is discharged the bridge 
is tilted back, the cable is detached and the car is 
allowed to run down and off the incline onto the 
track provided for “empties,” a loaded car is again 
taken up, and so the operation continues, the ma- 
chine moving from one set of tracks to another 
and from one hatch to another as may be required 
by supplies of loaded cars, or to permit trimming 
the cargo. Through this latter operation a great 
saving in time is gained, as occasion for shifting a 
vessel while the work of loading goes on is very 
rare. Not only can the machine be moved laterally 
in either direction with a car on the bridge or plat- 
form, but it may be swung at the same time to 
avoid spars or any other obstructions on a vessel. 
One of the best features of the machine is its 
adaptability to the kind of railway car ip general! 
use in the bituminous coal trade. The only change 
required is that of fitting sliding end boards in the 
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cars, which can be done at a trfling cost. Immedi- 
ately upon preparations being made for the erection 
of this first machine at Ashtabula, the management 
of the Lake Shore and the Pittsburg & Lake Erie 
railways, two coal lines running into that port, 
caused 1,000 cars to be fitted with sliding end 
boards, and work has been started on 1,000 more 
of the same kind. 

The capacity of the surface track plant, shown in 
Fig. 2, and from which cars are moved onto the 
platform of the machine by a locomotive constantly 
in attendance, is 140 cars, or about 3,300 tons. Of 
course the number of sets of surface tracks for 
loaded and unloaded cars depends entirely upon the 
number of cars it is desired the plant shall hand‘e, 
and as the entire transferring apparatus is arrange! 
to move along the dock line, it can, therefore, be 
made to accommodate any desired number of tracks 
and length of dock. 

The bridge is tilted by a hydraulie ram 18% ins. 
in diameter, mounted on trunnions, and it rights 
itself by gravity, the ram forming a safe and effi 
cient brake. From a hydraulic accumulator, hav- 
ing at one end a hydraulic piston and at the other 
a steam piston of ten times the area, pressure water 





FIG. 
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is taken to operate the friction clutches, by means 
of which one operator controls the entire machine, 
Only four men in all are required, the other thre: 
being a fireman, a man on the bridge and a man to 
attach the cable to the drawhead of the car. A 
pair of steam pumping engines furnish the hydrauli: 
power to operate the machine. 

The rapidity of work with the machine is sur 
prising. Several records as high as 15 cars per 
hour unloaded, or a total of 345 tons, have been 
made with the apparatus, and steamers of 2,40) 
to 3,100 tons have been loaded in 8 to 12 hours. On 
Aug. 8, 3,259 tons of coal were put on board the 
“Yuma” in 12 hours. From June 27 to Aug. 22 the 
machine loaded 29 vessels, handling a total of 
oU,794 tons, the actual total time consumed being 
300 hours and 40 minutes, an average of 198 tons 
per hour, 


THE CESSION OF ARID LANDS TO THE 
STATES. 

The efforts of the Western states to secure the 
cession of arid lands from the national to the state 
and territorial governments have been partially suc- 
cessful. An amendment to the Sundry Civil Biil, 
which recently became a law, provides for the ces- 
sion of 1,000,000 acres of arid lands to each of the 
States in question, provided the latter will take cer- 
tain measures to reclaim the land by irrigation. 
The provisions of the law are as follows: 

That to encourage the reclamation of arid lands, and 
the cultivation and sale thereof in small tracts to ac- 
tual settlers, there is hereby reserved, for the purposes 
and upon the conditions provided in this section, in each 
of the states to which the desert-land law of the United 
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States is applicable, to Nebraska and Kansas, and to 
each of the states that may be formed out of the terri- 
tories of Arizona, New Mexico, Oklahoma and Utah, 
1,000,000 acres of the surveyed public arid lands in sald 
states, respectively, to be selected by each of said 
statés within the ten years after the passage of this 
act, and such reservation to take effect from the date 
of such selection and approval, and be thereafter with 
held from other disposal, except as hereinafter pro 
vided: 

Provided, That any lands so reserved, which shall not 
be reclaimed within five years from the date of their 
selection and approval, as aforesaid, or as to which the 
state has not expended or caused to be expended the 
sum of $3 per acre in works intended for the reclama 
tion of such lands, as now required by the United 
States desert-land law from claimants thereunder, shall 
be released from such reservation and become subject 
to disposal as other public lands of the United States, 
after proclamation by the President so declaring. That 
any state accepting the conditions of this section is 
hereby authorized to make all necessary regulations 
governing the manner or extent of the reclamation, and 
to make all contracts to cause said lands to be so re- 
claimed and settled and cultivated by actual settlers in 
accordance with such regulations; and as rapidly as the 
state may furnish competent proof that any of said 
lands are reclaimed and occupied by actual settlers, in 
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accordance with its said regulations, patents shall is- 
sue to the state or its assigns for said lands so re- 
claimed and settled. 

Provided, That said states shall not sell or dispose of 
more than 160 acres of said lands to any one person, 
and the net proceeds derived by each state from the 
sale of said lands shall be held and expended as a 
separate fund to aid the work of reclaiming the lands 
so reserved by this section, and the surplus, if any, 
shall be devoted by the state to reclaiming other arid 
lands in said siate. That all lands, exclusive of timber 
lands and mineral lands, which will not, without irriga- 
tion, produce some agricultural crop, shall be deemed 
arid lands within the meaning of this section, which 
fact shall be ascertained by affidavit of two or more 
credible witnesses, filed in the land office of the district 
in which such land may be situated at the time of the 
selection thereof, as herein provided: 

Provided, That this section shall not be construed to 
authorize the leasing of the lands selected or the dis- 
posal or use of them by the states, respectively, in any 
way whatever, except to secure their reclamation, culti- 
vation and settlement; and the Commissioner of the Gen- 
eral Land Office, subject to the approval of the Secretary 
of the Interior, shall make all rules and regulations nec- 
essary to carry out the provisions of this section; and 
to enable the Secretary of the Interior to examine any 
of the lands that may be selected under the provisions 
of this section there is hereby appropriated out of any 
moneys in the treasury not otherwise appropriated, 
$1,000. 

An interlocking switch #nd signal plant has been put 
in at Laughlin Junction, on the Baltimore & Ohio 
R. R., by the Union Switch & Signal Co. In the tower 
from which the switches are operated there are 22 
levers, operating 20 switches and 20 signals and one 
set of movable crossing frogs. The switches are 15 
regular and 5 derailing switches, and the 20 signals are 
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on three low or dwarf posis and nine high signal posts 


The switch connections are all made with 1-in 








gas pipe, while the signal connections are made with 
wire, of about 3-16 in. diameter. The most dista 
signal post is over 1,200 ft. from the tower. There a 
three of these distant signal posts, one goveruing ea 
point of the triangle. The derailing switches are k 
cated 50 ft. inside of these distant signals l < 
nections of these derailing switches and the sem 
phores are so arranged that they move gether, tha 
is, the signal and the switch are moved by the sami 
pull of the lever, and cannot be moved separately 

An electric locomotive, designed for speeds » to to 
miles per hour, has been b } Gi il | 
Co. Its general form 1 s 1e shown i 
issue of July 13, 1803, Las ends 1 is 
earried upon two four-wheel icks, with 40 vheels 
and 6-ft. truck wheelbase. It is 24 ft ng, 11 ft 2 
high and 8S ft. 4 ins. wide, v ching 40 tons \ 
end is a pilot, coupler head id brake 
compressor supplying air for the brikes and whis 
There are eight elliptical springs, which rest on 


axleboxes and carry the frame of the machin 


Mt. St. Elias, according to the latest report from the 


joint boundary survey authorized by the United States 
and England, is not in United States territory No 
is it the highest mountain on the continent, for two 
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VIEW SHOWING TRACKS DELIVERING CARS TO MACHINE 


or three others have been found, all further inland and 
on English soil, overtopping it. This survey fixes the 
height of Mt. St. Elias at 18,023 ft., while Mt. Logan 
is 19,534 ft. high, and two other nameless peaks a 
little higher than Mt. St. Elias, but their exact 
is not yet determined. This boundary survey, now 
practically completed, fixes the ownership of the least 
valuable portions of Alaska, and definitely locates 
the 141st meridian part of the eastern boundary of 
this Russian purchase. The hope of the English party 
was that this line might cut the head of one of the 
many deep inlets running into the coast and give them 
access from the Pacific to their own territory. This 
hope has not been realized, it is said; at least so far 
as the surveys extended 
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In laying the 60-ft. 85-ib. rails on the Norfolk & 
Western R. R., a gang of about 32 men was found to 
be sufficient to lay it economically and as rapidly as 
desired. The gang was distributed about as follows: 
Eight or nine men pulling spikes and throwing rails out, 
16 men picking up and laying new rails in place, 3 or 
4 men putting in temporary angie bars, and 4 or 6 
men spiking up joints, centers and quarters. The 
Churehill bridge joints are used. The foreman or 
some reliable than put in the spacing shims. The ex 
pansion space given for 60-ft. rails was according to 
the following table: 
Temp. of Space bet. Temp. of 


Space het. 


rails. rail ends. rails. rail ends. 
OP. occctsone oo. in Oy hab deena céads M im. 
SD. gaadscddadacee Yn ** DE a tidike deta ides % * 
Ge seccéankieucds - * 125 or above Lald close 


The matter of spacingwas considered extremely im- 
portant and thermometers were kept right in the 
field all the time so as to get the rail spaced accord- 
ing to temperature at the time the rail was laid up to 
place. This spacing has been found about right and 
sufficient. When the thermometer registered temper- 
atures between those given in the table, preference 
was always given to the spacing required for the next 
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lowest in the table. The shims were made of iron 
44 in. wide and in the form of the letter L. The tem- 
porary joiuts used consisted of an ordinary 67-Ib. 
rail angie bar and a small splice bar about 8 ins. 
loug with two holes in it. The splice was put on the 
inside of the rail and the angle bar on the outside. 
The splice bar was used for the reason that with its 
use it was hot necessary to draw any of the inside 
spikes. In laying this rail it was found that very 
good gage was secured by pulling the outside spikes 
and allowing the inside ones to remain, and laying the 
new rails snug up against the inside spikes. The tem- 
porary joints were put on and the bolts screwed up 
tight, so as to hold the proper space between ends of 
rails as much as possible, until the permanent joints 
were put on, 
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RAILWAYS. 


East of Chicago—Existing Roads. 
ALTOONA & PHILLIPSBURG CONNECTING,— 
This raitway has been compieted from Phiilipsburg to 
Rumey, Pa., aud opened for business as far as Houtz- 
daie. The new road will connect with the Beech Creek 
road aud form an tmportant feeder for both that road 
and the Philadelphia & Reading. Pres., 8. P. Langdon, 
Philadeiphia. 


BINGHAMTON & STATE LINE.-—It is stated that 
the coustruction of this railway is being rapidly pushed 
by Erastus Koss, the contractor. There are no bridges 
to be built, and the most important trestle will be 
three miles from Binghamten, N. Y., this being 200 ft. 
long and 45 ft. high. The line will be laid with 70-Ib. 
a raiis. Ch. Kngr., A. K. Harvey, Binghamton, 

PATH VALLEY.—MecGovern Bros., contractors for 
the tunnel southwest of New Germantown, Pa., have 
fuiled, and the work on the tunnel has been suspended. 
The grading of the line is reported as progressing 
slowly. 

Projects and Surveys. 

CHESTER & DELAWARE.—Incorporated in Penn- 
sylvania, Sept. 5, to build a steam railway from Phil- 
adelphia to near Paoli, Pa.; capital stock, $150,000; 
Pres., John J. Patterson, Lancaster, Pa. 

WADDINGTON, CANTON & SOUTHERN.—The 
state board of railroad commissioners of New York 
has given this company permission to construct a 
steam railway from Canton to Waddington, N. Y., a 
distance of about 26 miles. 

WATERVILLE.—It is stated that the construction 
will be commenced this month of a railway from 
Waterville, Me., to Week’s Mills, 14 miles, to connect 
with the Wiscasset & Quebec road, now beng built. 
It is intended to have both roads completed this fall. 
W. T. Haines, I. C. Libby, J. F. Arnold, C. E. Gray 
and others of Waterville, Me., are interested. 


Southern—Existing Roads. 

ATLANTIC SHORT LINE.—This railway was com- 
pleted from Bruton, Ga., east 11% miles in 1891, and 
the line graded about 26 miles further. The line is pro- 
jected from Macon to Savannah, 180 miles, and the 
right of way secured. It is now stated that the con- 
struction will probably be resumed at an early date. 
Pres., J. R. Young, Savannah, Ga. 

ATLANTIC, SUWANEE RIVER & GULF.—Work is 
in progress on the extension, 39 miles long, from La 
Crosse, Fla., southwest to the Suwanee River, and it is 
expected to complete it to Osceola, about half way be- 
tween La Crosse and the river, by Jan. 1, About 20 
miles are now in operation from Starke to La Crosse. 

CHARLESTON, CLENDENIN & SUTTON,—It is 
stated that the right of way will soon be secured for 
extending this railway from Clendenin to Sutton, Ww. 
Va. Gen. Supt., C. K. McDermott, Charleston, W. Va. 


KAST & WEST.—It is reported that this railway 
will an aes completed from Pell City to Birmingham, 
Ala., 20 miles, Pres., Eugene Kelly, New York; Gen. 
Man., Chas. T. Ball, Cartersville, Ga. 

Projects and Surveys. 

OHIO & KENTUCKY.—Bids are asked for the con- 
struction of this railway, according to reports. The 
incorporation of the company to build a railway arom 
Morehead to Walnut Grove, Ky., 36 miles, was notec 
last month. Pres., N. DeL. Walbridge, 1 Broadway, 
aaa It is stated that rails for 

*RLIKA & AUBURN.—It is stated that ra « 
nar ae of the proposed railway from Opeiika to 
Auburn, 7 miles, have been delivered and that the road 
will be built as soon as possible. Pres., M. EB. Gray, 
Columbus, Ga., formerly Supt. Georgia Midland & 
Gulf. EA 

Southwest—Existing Roads. 

CANSAS SOUTHERN.—This railway is projected 
ae Dorado, Ark., to Alexandria, La., 125 miles, 
ef which about 7 miles had been completed May 1. 
The road is being extended to the Louisiana state 
fine, 16 miles from El Dorado. Pres., C. E. Neeley, 
Arkadeiphia, Ark. 

CHOCTAW COAL &_ RY.—This_ railway, which 
has been in the hands of receivers for the past four 
years, was sold at auction at South McAlester, Ind. T., 
Sept. 8, for $3,500,000, George H. Earl and associates 
were the purchasers, The company will be reorganized 
under the name of the Choctaw, Oklahoma & Gulf, 
and the extension between South McAlester and Okla- 
homa City will be completed at an early date. Ch, 
Eugr., J. F. Hinckley, South McAlester, Ind, T. 


Rocky Mt. and Pacifie—Existing Roads. 
RUTTE, ANACONDA & PACIFIC.—It is reported 
that final surveys are being made for the proposed 

extension from Anaconda to Phillipsburg, Mont. 
REDONDO.—This company is reported as contem- 
lating building a branch from Gardena, Cal., south to 
Ran Pedro, 8% miles, or from Redondo north up the 
coast to Santa Monica, 12 miles. It is also proposed 


to build from Los Angeles east to Chino, 28 miles. 
The road, which is a narrow gage, at present ex- 
tends from Los Angeles to Redondo, 17.7 miles. Pres., 
Daniel McFarland, Los Angeles, Cal. 


STREET AND ELECTRIC RAILWAYS. 


MALDEN, MASS.—The Malden, Melrose & Stoneham 
St. Ry. Co. has petitioned the council for right of way 
on Highland Ave. for the purpose of connecting with 
the West End road to Boston. G. F. Butterfield, Stone- 
ham, is interested. 

WORCESTER, MASS.—The Clinton St. Ry. Co. is 
discussing the question of constructing a power house 
of its own and of purchasing closed cars. 

NARRAGANSETT PIER, R. I.—Efforts are being 
made to secure an electric railway to connect with 
Watch Hill and Providence. 

SYRACUSE, N. Y.—The Syracuse & Bast Side Ry. 
Co. has purchased the franchise of the Syracuse & 
Eastwood Height Ry. Co. Surveys are being made of 
the entire route from this city to De Witt, a distance 
of about 10 miles, and it is expected that construction 
will begin in October. Engrs., Mather & Allen, Kirk 
Bldg., Syracuse. 

WOODBURY, N. J.—The construction of the_pro- 
posed extension of the Camden, Gloucester & Wood- 


bury Electric R. R. to Mantua, Pitman Grove and 
Glassboro, is reported as about decided upon. 
CASTANEA, PA.—Surveys are being made by 


Charles Bell for an electric railway. 

LANCASTER, PA.—The Lancaster & Susquehanna 
Ry. Co. has been incorporated to construct an electric 
railway from this city to Marietta, a distance of 14 
miles; capital stock, $100,000; Pres., J. 8. Graybill; 
directors, W. B. Given, Columbia; H. L. Haldeman, 
Marietta. 

PITTSBURG, PA.—It is reported that arrangements 
for an electric railway from McKeesport to this city 
are being made. The plant of the McKeesport & 
Reynoldton Electric Ry. Co. has been sold to a syn- 
dicate for $370,000, which has also purchased the 
White Traction Co.'s line. 

TROY, PA.—Plans are being discussed for an electric 
railway between this place and Towanda, a distance 
of 22 miles; estimated cost, with equipment, $475,000. 
W. W. Hess, Gen. Man., Car Equipment Co., Philadel- 
phia, is interested. 

AKRON, 0.—The Cleveland & Akron Electric Ry. Co. 
has been granted a franchise for a line through Cuya- 
hoga county. Secy., F. M. Chandler, Cleveland. 

INDIANAPOLIS, IND.—The Indianapolis, Anderson, 
Alexandria & Marion Electric Ry. Co. has been incor- 
porated; capital stock, $100,000; directors, F. M. Dice, 
V. ©. Quick, C. A. Miller. es 

TFORD, IND.—The Hartford Electric a > & 
Ga hea been incorporated with a capital stock of $10,- 
000 by G, BE. Reynolds and Atbert Reynolds. 

LUDINGTON, MICH.—The Citizens’ Development Co. 
has petitioned the council for a 30-year franchise for 
a street railway. 

PORT HURON, MICH.—The City Electric Ry. Co. 
has sold bonds for the construction of its proposed 
road to the city limits. 

OHICAGO, ILL.—The Chicago Inter-Urban St. R. R. 
Co. has been incorporated with a capital stock of 
$1,000,000, by E. H. Plummer, Elisworth Anson and 
G. P. Taylor. 

PORTAGB, WIS.—A proposition has been made the 
eouncil for a street railway. . 

LYONS, IA.—The Electric Ry. & Park Co. has_been 
incorporated with a capital stock of $50,000; Pres., 
BE. G. Walsh; Vice-Pres., D. Langan; Secy., C. C. 
Coan; Treas., A. L. Stone. The line will be constructed 
to Joyce’s Park, a distance of two miles. 

ST. LOUIS, MO.—The committee on streets and rail- 
roads has decided to recommend favorably the proposed 
extension of the Citizens’ R. R., and the changing of 
the motive power from cable to electricity. 

TACOMA, WASH.—A company has been organized 
to construct an electric railway from this city to Sum- 
ner and Puyallup. Col F. C, Ross is interested. 


HIGHWAYS. 


KENTUCKY.—At a recent meeting of the county 
court of Cumberland county at Burksville a new road 
system was adopted, under which there will be a poll 
and property tax levied and collected in the same 
manner as the regular state and county levy is col- 
lected. A superintendent and overseers will still be 
maintained as under the old law. The county will 
be divided into road districts and contracts let to 
the lowest bidder to keep up the roads in each dis- 
trict. No tax was levied, but will be at the next term 
of the fiscal court, which meets in October. 


OHIO.—Bids are asked until Sept. 22 for macadamiz- 
ing Kennedy Ave. in Hamilton county. G. C. Zimmer- 
man, Clk., Cincinnati.—Bids are asked until Oct. 1 for 
macadam‘zing Woodland Ave. in Franklin county. H. 
J. Caren, County Audr., Columbus. 

MANITOBA.—The government engineer has decided 
to report in favor of constructing a road to be three 
miles long from the Louise bridge through Kildonan 
——— with a main highway from North Spring- 

eld. 


BRIDGES. 


CONCORD, N. H.—W. B. Howe, Cy. Engr., writes 
us that the following bids were received Sept. 3 for 
the construction of the Horse Hill bridge: 






Edge Moor Bridge Wks...........e.seeess ues eae 
PR TEND BOD ys a: nina Catone Manekteeccone - 4,890 
SE EE Be kilns FUR Rs abe Cb OL ween 4.150 
Cretee Ware & Be. Os oc sic ck cen c cevewincs 4,339 
SD CD CE, aac wh pis vivbecesdccsoed 5.445 
Vermont Construction Co. ......... 4,620 
4,187 

CE TOU s'5 6 a DER MAS 0d seh buk-Ge Kes eaehs 4,866 
Wrought Iron Bridge Co. (awarded contract)... 3,685 
ee | RRS ee eer e 4.503 
PS vc cca c UG sun vaecet be eee eae kee 4.649 
OP a OE I, aie dn he eRe 4,546 
SALEM. MASS.—Bids are being asked until Sept. 17 


by the Essex county commissioners for the stone and 


earthwork for the westerly abutments of Rocks bridge 
over tue Merrimac River between Haverhili aud West 
Newbury. ©. A. Putnam, Eugr. 

DANSVILLE, N. Y.—The Wuite bridge over the Can- 
aseruga Creek was burned last week. 

NEW, BRUNSWICK, N. J.—Bids are asked until 
Oct. 3 for rebuilding a bridge, as stated in our adver- 
Using columns. Micuael Welsh, Dir. Bd. Freeholders. 

MURPHY, N. C.—W. M. West, Chu. County Cours., 
writes us that the coutract for the briuge across (ue 
Hewassee Kiver at this place has been awarded to 
the Coiumbus Bridge Co., Columbus, O., at $3,65v for a 
— bridge with double tracks and one 6-ft. side- 
walk. 

CLEVELAND, O.—Bids are asked until Oct. 4 for the 
construction of an iron and steei bridge over the Cuya- 
oe River at Columbus St. J. H. Farley, Dir. Pub. 

ks. 

JOLIET, ILL.—Bids are asked until Sept. 17 for 
building a steel bridge across Hickory Creek at Miller 
Ave., 120 ft. in length. O. R. Rauchfuss, Cy. Engr. 


ALBION, MICH.—Bids are asked until Sept. 18 for 
a steel bridge, as stated in our advertising columns. 
F. Laberteaux, Cy. Clk. 

DULUTH, MINN.—A. P. Boller, New York, is re- 
ported as preparing plans for the early construction of 
the proposed bridge to be built by the Duluth-Superior 
Bridge Co. 

SACRAMENTO, CAL.—The_ board of supervisors 
has received the following bids for the coustruction 
of the bridge over the Consumues River at this place: 
Darby, Laydon & Co., San Fra.cisco,steel truss bridge, 
$17,700; San Francisco bridge Co., $8,487 to $20,U87: 
Gotton Bros, & Co., Oakland, $8,998 to $11,5U0; trestle 
work at $4.50 per lin. ft. extra; Healey, 'Tibbets & Go.. 
San Francisco, $6,297 to $8,682; IT. D. Warwick, San 
Francisco, $7,790 to $15,830; D, MeMahon & Sous, San 
Francisco, $8,000 to $10,000. 

PETERBORO, ONT.—Bids are asked until Sept. 19 
for the construction of a steel bridge, three spans 
averaging 110 ft. each, over the Otcuabee River near 
this place. John F. Belcher, County Engr. 

SOREL, QUE.—The citizens of this place are trying 
to secure government aid for the immediate construc. 
tion of an iron bridge across the Richelieu River at 
this place, at an estimated cost of $250,000. 


WATER-WORKS. 


SOMERSWORTH, N. H.—The committee has re- 
ported plans for municipal works estimated to cost, 
exclusive of the present plant, $76,182; supply from 
Salmon’s Falls River, the pumping plant to be so ar- 
ranged that a filtration plant of some kind may be 


added later, if necessary. Consult. a 
Wheeler, Boston, y ult. Engr., Wiiliam 


ARLINGTON, VT.—It is reported that the construc- 
tion of works has been commenced under the direction 
of H. S. Wilson. 


ates eee a R. Dow, Burlington, is 
x surveys for the proposed new 2 
owned by the village. err coe 

ADAMS, MASS.—F. H. B. Munson, Town Clk., writes 
us that a committee was appointed Sept. 8 to report 
tag a roan mange of eee Station, arte- 

yells or otherwise increasing th ic 
is at present inadequate, er 

CAMBRIDGE, MASS.—The three lowest bids for 
constructing the new reservoir were as follows: P. A. 
M one, Lancaster, Pa.—Plan A, $127,444; plan bk, 
pm gE, rt $145,998. Clem- 
; le » New York—A, $127,589; B, $128,857: 
C, $148,569; D, $152,693. Weaving, Booth & Parry 
Bros., Cambridge—A, $163,905; B, $151,517; ©, $190,- 
407; D, $179,346. The itemized bids will probably be 
published next week. L. M. Hastings, Cy. Engr. 

GREENFIELD, MASS.—The committee has voted to 
employ an engineer to secure estimates for a proposed 
increased supply. 

HATFIELD, MASS.—W. H. Dickman, D. W. Wells 
and O. Belding, have been appointed a committee to 
ow the question of a water supply and to report 

SALEM, MASS.—The mayor has signed an order ap- 
propriating $74,000 for an additional comely. P 

WINTHROP, MASS.—There is talk of organizing a 
water company. 

LIME ROCK, CONN.—D. F. Warner, Salisbu Fres. 
Lime Rock Water Co., writes us that gravity ‘works 
are proposed; supply from a stream at an elevation of 
250 ft. above the village; estimated cost, $25,000; 
no contracts yet awarded. 

THOMPSONVILLE, CONN.—The Thompsonville 
Water Co. is extending its mains to Suffield, and will 
soon extend its service to Longmeadow, Mass., the 
town having voted to take 37 hydrants. 

AFTON, N. Y.—The “Enterprise” is agitating the 
question of works 

BUFFALO, N. Y.—Bids are asked until Sept. 20 for 
” tons of pig lead. R. G. Parsons, Secy. Dept. Pub. 

S. 


CATTARAUGUS, N. Y.—Bids are asked until Sept. 
for furnishing materials and also for constructing 
works. 0. ©. Rich, Secy. Comrs. 

COHOES, N. Y.—The board has voted to purchase a 
3,500,000-gallon Holly pumping engine. 

EDWARDS, N. Y.—Bids are asked for a 17 x 35-ft. 
iron or steel stand-pipe; also for the purchase of 
$4,500 in 20-year 4% bonds. Dr. D. M. Taylor. 

JOHNSTOWN, N. Y.—J. J. Buchanan, Supt., writes 
vs thet George Yost is preparing plans and specifica- 
tions for new works. 

KINDERHOOK, N. Y.—The citizens are considering 
the question of works. 

MORRISVILLE, N. Y.—Bids are asked until Sept. 28 
for constreeting works. as stated in our advertising 
columns. Engrs., The Stanwix Engineering Co., Rome. 
) ie 

NORTH TARRYTOWN, N. Y.—The power house and 
pumping station of the Pocantico Water-Works Co. 
wis buened Sent. 9 eausing a loss of about —, 
ae company supplies several towns along the Hudson 

ver. 


RED CREEK, N. Y.—J. H. Smith, Village Clk., writes 
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us that no plans for works have yet been completed; 
population, 900. 

RICHVILLE, N. Y.—It is stated that works will be 
pt in unless the estimate is found too high. 

T@NAWANDA, N. Y.—J. B. Snow, Cy. Engr., writes 
us that the contract for coustruciing the iutake p.er 
bas been awarded to Jas B. Douuelly, Buffa.o, at 
$7.306 for oak. The bids ‘uclude removing the old 
crib, about 4 ft. of dredging and building and placing 
the new crib, the dimensivus of which are 80 x 2U x 23 
ft.; the substructure to be built either of oak or Nor- 
way pine timber for 16% ft., masoury to start 18 ins. 
below the river level and be 614 ft. high. The approx- 
imate quant.ties are 90 M. ft. of timber, mostly 10 x 
10 ins., 21,000 lbs. %-in. boiler iron plate, 10,000 Ibs. 
28-in. drift bolts, 1,000 ‘bs. 5-in. spikes, 370 cu. yds. 


stone filing, 100 cu. yds. ashlar masonry. The bids 
were as follows: 


Oak. Pine. 
James Lester, Tonawanda, N. Y....... .... $9,189 
H.ngs:on & Woods, Bulfalo.......... 9,750 $8. S00 
James B. Donnelly, Buffalo........... 7,306 7,826 
Sogie & Seh, Buffalo ................ 7,007 7,747 
Wim. B. Wilson, Buffalo ............ 8,500 6.905 
Gipp & Stafford, Tonawanda.......... 8,275 7,275 
BD. H. Rogers, Jr., Tonawanda........ 8,175 7,690 


BAYONNE, N. J.—The mayor has approved a 25- 
year contract for a supply from wells on Staten Island. 

JERSEY CITY, N. J.—It is reported probable that 
new dam 40 ft. high for the Archibald Water Co. 

LINDEN, N. J.—The Linden Water Co., recently in- 
corporated by Jere Dunn, F. A. Thompson and otners, 
is reported as taking steps to put in works. 

ARCHIBALD, PA.—VPlaus are being prepared for a 
new dam 04 ft. high for the Archibald Water Co. 

BEAVER FALLS, PA.—The council has engaged Jas. 
H. Harlow & Co., Pittsburg, as consulting engineers 
for the construction of the new works, estimated to 
cost, $125,000, 

BEAVER FALLS, PA.—Bids are asked until Oct. 2 
for pipe, hydrants, laying 2U mies of p.pe, eic., until 
Oct. 16 for pulps aud reservoir, and unlit Nov. 6 for 
a filter plant, as stated in our advertising columns. 
Engrs., James H. Harlow & Co., Pittsburg. 

CASHTOWN, PA.—A company is being organized and 
has purchased a spring anu 135 acres of land. 

MACUNGIE, PA.—Jvho Erdman, Secy. Council, 
writes us that the contract for works has been 
awarded to Fred Dunlap, representing J. Thoupson & 
Co,. Vhiladeiphia, at 99,540, not including reservoir. 

WERNEKSVILLE, VPA.—Geo. W. Waguer will ap- 
ply tora charter tor the Weruersville Water Cv., cap- 
ital stock $15,000, which proposes to put in works. 

WiLMING'TON, DEL.—The chief engineer has been 
directed to secure proposals for a carload of 4-in. pipe. 

PETERSBURG, VA.—The contract for the constiruc- 
tion of a high-service reservoir Las been awarded to 
Lane & Lros., at $4,000. W. J. Wade, Richmond, was 
awarded the contract for trenching at 8% cts. per lin. 
ft., for 13,250 ft. of trench % ft. wide and 4 ft. deep. 
The city will buy and lay the pipe. 

RICHMOND, VA.—The committee has recommended 
that the council appropriate $15,000 for the purchase 
of meters. 

AUGUSTA, GA.—It is reported that the construction 
of new works will be commenced early next year; 
supply from Lake Olmstead, with reservoirs in the 
sand hills. 

GRIFFIN, GA.—The council is about to contract for 
a stand-pipe or for a tank. 

CONNERSVILLE, IND.—The residents of East Con- 
nersville have voted to put in a stand-pipe and secure 
a supply from driven wells. W. L. Jackson is a mem- 
ber of the committee to secure estimates. 

LIBERTY, IND.—It is stated that the citizens are in 
favor of works, estimated to cost about $15,000, 

NEW HAVEN, IND.—The contract for laying about 
a mile of mains for works has been awarded to Ryan 
& Surrell, plumbers, of Fort Wayne, according to press 
reports. 

WINCHESTER, IND.—It is reported that the con- 
struction of works will be commenced as soon as plans 
ean be decided upon. W. 8. Diggs, Mayor. 

FLUSHING, MICH.—Works will be put in, accord- 
ing to reports. 

QUINCY, MICH.—C. T. Brooks, Jackson, Mich., is 
reported to have secured the contract for constructing 
works, at $16,000. 

RICHMOND, MICH.—Efforts are being made to se- 
cure works. 

AUSTIN, ILL.—The Upper Cicero Water & Light Co. 
has been incorporated with a capital stock of $50,000, 
by Lawrence Crook, Joseph Forchinbaur, Revere Lin- 
coln, G. M. Andrews and others. 

CHICAGO, ILL.-—Bids are asked until Sept. 18 for 
a supply of hydrants and stop-valve castings. H. J. 
Jones, Comr. Pub. Wks. 

ELKHORN, ILL.—A site for works is reported to 
have been purchased. 


GRANTSBURG, WIS.—W. R. Maxwell writes us that 
bids will be asked for constructing works after the 
village sells $5,500 of 20-year bonds to pay for the 
same. Works will include a 1,600-bbl. tank, steam 
pump, 17 or 18 hydrants, 6,000 ft. of mains, ete. 

KAUKAUNA, WIS.—John L. Hotchkins has_ been 
granted a franchise for works, incloding nine wiles of 
mains and 90 hydrants. for which the city will pay 
an annual rental of $5,600. 

LANCASTER, WIS.—The citizens have decided to 
put in works estimated to cost about $20,000. 

ALTON, IA.—A. A. Richardson. Consult. Engr., Lin- 
coln, Neb., writes us that the following bids were re- 
ceived Aug. 28 for constructing works, besides a large 
number of bids on parts of the work: 


C. W. Hubbard, St. Paul..........cccceccssees $9.263 
J. W. W'inchel, Le Mars (awarded contract).... 10.197 
Iowa Construction & Mfg. Co., Sioux City...... 10,028 


BATAVIA, IA.—There is ta!k of constructing works. 

DAYTON, IA.—The citizens have voted to put in 
works and contracts will be awarded as soon as a 
water supply has been secured. 

EAGLE GROVE, IA.—The citizens have voted to 
issue $10,000 in bonds for works. 


MONTEZUMA, IA.—The question of works is being 
discussed. 


SIGOURNEY, IA.—It is stated that works will be 
put in. 

SIOUX CITY, IA.—Bids were opened Sept. 11 for the 
purchase of $90,000 in 2%% water bonds. 

TRAER, IA.—W. J. Ladd, Reedr., writes us that the 
following bids were received for constructing works: 


ee BE Ce. TR a oc cc cc ccccnsccvecs 9,102 
Challenge Wind Mill & Feed Mill Co., Batavia... 8.848 
Jackson & Moss, Fort Madison, Ia.............. SS16 


U. S. Wind Engine & Pump Co., Batavia, Ill...... 8,446 

AVOCA, MINN.—B‘ds are asked until Sept. 15 for the 
purchase of $3,000 in water bonds. P. O. Opsahl, Vil- 
lage Reedr., writes us that works will be put in, in- 
cluding a 1,500-bbl. tank upon a 75-ft. tower, 600 ft. 
of mains and 5 hydrants. 

ELYSIAN, MINN.—The citizens have voted in favor 
of works. 

FULDA, MINN.—J. A. Maxwell, Cy. Reedr., writes 
us that the following bids were received for construct- 
ing works: 

Tobin, Gleason & Smith, Minneapolis (aw’d con’ t).$7,762 





ON on i neo ind ce ceeeente Gee 7,884 
Fairbanks, Morse & Co., St. Paul............... S559 
Se OMS Sas ev ecnccsctecvewsans 8,237 


RUSHFORD, MINN.—F. A. Olson informs us that the 
contract for constructing works has been awarded to 
Crane & Ordway Co., St. Paul, at $5,858. 

WAKDFIELD, NEB.—The contract for works has 
been awarded to the Iowa Construction & Mfg. Co., 
Sioux Ciry, at $6,800, work to be paid for in 6% water 
bonds at par. 

SALISBURY, MO.—The ‘Press’? urges that works be 
put in; estimated cost, $12,000. 

DALLAS, TEX.—Bids are asked until Oct. 3 for con 
Structing a dam, reta:ning wal. and pump pit, with 
foundation piers for vertical pump, as stated in our ad- 
veriising columns. R. W. Havens, Cy. Engr. 

STEPHENVILLE, TEX.—The council has voted to 
issue bonds for works, electric lights and an ice plant, 
and is reported as negotiating with Fort Worth parties 
for the construction, 

COLORADO SPRINGS, COLO.—The council has 
voted to issue $70,000 of additional water bonds, a part 
of which will be used to complete the works. 

FLORENCE, COLO.—The company having the 
franchise for works is reported as making the neces 
sary surveys. 

VICTOR, COLO.—Wm. J. Gower, Acting Mayor, 
writes us that the city intends to put in gravity works 

OAKESDALE, WASH.—The council has voted to 
issue $28,000 in light and water bonds. 

LAMANDA PARK, CAL.—sS. P. ‘Jewett, Pres. and 
Engr., Lamanda Park Water Co., writes us that the 
company will issue $10,000 in bonds for extensions, the 
work to be done by the company. 

GENESEE, IDAHO.—R. Pickering writes us that 
specifications for new works, to be owned by the city, 
are not yet completed; supply from well. 

SUMMERSIDE, P. E. I.—Wm. Heard, Charlotte- 
town, delivered a lecture last week on **Water-Works 
for Summerside,’ but R. Hunt, Chn. Council, was re- 
ported as stating that no steps had been taken to se- 
cure works. 

AYLMER, QUE.—The town clerk writes us that at 
an election Aug. 31 and Sept. 1 the citizens defeated 
the proposition to issue $35,000 in bonds for works, 


and the council is now considering a petition for a 
franchise. 


ARTESIAN WELLS. 


AUSTIN, ILL.—Ed. 8. Austin, Town Clk., writes 
us that the contract for drilling and casing the deep 
well at Berwyn was awarded to F. M. Gray, Mil- 
waukee, at $4,515. W. H. Gray & Bro., Chicago, bid 
$4,550, 

BLOOMINGTON, S. DAK.—An election will be held 
in Mix county, Sept. 18 to vote on the question of bor- 
ing nine artesian wells at an estimated cost of $4,600 


each, o .4 
IRRIGATION. 7 


ELWOOD, NEB.—This (Gosper) county has voted 
$90,000 irrigation bonds, and will commence this week 
building irrigation ditches. The work will be done 
only by residents of the county. 

PUEBLO, COLO.—Bids are asked until Sept. 20 for 
cleaning the Bessemer Irrigation Ditch Co.’s ditch, 
the work requiring 30,000 to 50,000 cu. yds. of work. 
Cc. K. McHarg, Secy. 

PHOENIX, ARIZ.—The receiver of the Gila Bend Res- 
ervoir & Irrigation Co., the Arizona Construction Co. 
and the Peoria Canal Co., allied corporations, sold the 
property at public sale Aug. 28 for $900,000. This con- 
cludes a long period of litigation and the ultimate push- 
ing of the enterprise. The Petty, was purchased by 
the Colorado Canal & Land Co., incorporated at this 
city, and composed of Peoria capital'sts. 

NEW COMPANTES.—Wallace County Irrigation & 
Agricultural Association, Wallace, Kan.; capital stock, 
$5,000; directors, James Teele, Geo. R. Allaman, M. T. 
Griggs, W. J. Jordan and H. A. Clark. 


SEWERS. 

MEDFIELD, MASS.—The committee has received the 
following bids for constructing the sewerage and drain- 
age system and mak:ng water main connections at the 
insane asylum: Collins & Ham. Boston, $38,918; Gen- 
ease, = & Tete. wm Boo. $38,500: An- 

rew Curberry, East Walpole, ,000; C. H. Eglee, 
Flushing. N. Y., $23,000. ” - 

NEW HAVEN, CONN.—The construction of a sewer 
or open ditch 2,000 ft. long is being discussed by the 
committee. 

WEST HARTFORD, CONN.—The construction of a 
he ag, system is being discussed by the selectmen. 
*, C. Whitmore and H. ©. Judd are interested. 

BUFFALO, N.Y.—The board of public works has been 
a@rected to advertise for bids for constructing a 15 and 
12-in. pipe sewer in Main St.——The contract for con- 
o—,* Fg age _ to 10-in. pipe sewer in 

ussex St. has been awarded to Christopher 
at 812300. pher Smith, 


CAZENOVIA, N. Y.—Bids will soon be asked for 


constructing a system of sewers, including about seven 
niles of 18 to 6-in pipe, 26 flush tanks, 77 manholes 
etc. J. A. Loyster, Cik. Comrs., writes us that there 
will be but little deep cutting and it is not expected 
that either water or rock will be encountered in the 
trenching; estimated cost, $38,600; Enugrs., Stanwix 
Engineering Co., Rome. 
ELMIRA, N. Y¥.—The council has adopted resolutions 
for constructing 20 to 12-in. pipe sewers in six streets. 
A. J. Watson, Chn. Com. 
NIAGARA FALLS, N. Y.—It is reported probable 
that new bids will be asked for the construction of 
the trunk sewer, recently advertised. 
NYACK, N. Y.—An election will be held Sept. 18 to 
vote on the question of constructing a 
timated to cost $48,000 to $65,000. 
ROCHESTER, N. Y.—The following bids have been 
received for a pipe sewer iu Vincent Place; estimated 
cost, $2,500; Lauer & Hagaman, $1,862; William 
Fuller, $2,016; Whitmore, Rauber & Vicinus, $2,241; 
Brayer & Albaugh, $2,406; Chambers & Casey, $2,434. 
BOUND BROOK, N. J.—H. M. Herbert, Engr., in- 
forms us that the following bids were received Sept 
4 for constructing sewers: 
Jones & Wallace, Philadelphia .... 
*Maguire, McKnight & Co., Buffalo 
Bernard Brady, Piaintield ...... 
Jolin Shields, Flemington .... 
Joseph Hendler, Wiikes Barre, 
S. Ayer, Jr., Bound Brook,.. 
Headly & Christie, Newark .. 
P. H. & W. Rehill, Jersey City 
Joseph Gallow & Co., New York 
Engineer's estimate, .......... 


Systela, es 


$25,500 


ly lao 





Lo hw) 
20,405 


* Awarded contract. 

The itemized bids will be published in a later issue. 

ELIZABETH, N. J.—Bids are asked until Sept. 28 
for constructing 1,200 ft. of 18 to L2-in. pipe sewers. 
N. K. Thompson, St. Comr. 

JERSEY CITY, N. J.—Bids are asked until Sept. 17 
for constructing 3,405 ft. of 30 to 20-in, brick sewers. 
G. T. Bouton, Cik. Bd. St. Comrs. 

PLAINFIELD, N. J.—The contract for sewers, as 
recently adveruised, has been awarded to W. W. Cook 
& Co., Jamestown, N. Y. The itemized bids are pub- 
lished under Contract Prices. 

ERIE, PA.—The city engineer has estimated the cost 
of constructing a 3t-in. brick sewer in Ash St. al 
$23,444, and a 2+in. pipe sewer at $12,407. 

PHILADELPHIA, PA.—The contracts for consiruct- 
ing the subway sewers have been awarded as fuliuws 
“4th St. and Pennsylvania Ave. system, Ryan & Kelly, 
$102,000; J. A. Mundy & Bro., $158,000; Callowhili 
St. system, C. P. Grim & Co., $34,000; G. W. Ruch, 
$75.00; John McCann, $47,000, who also was awarded 
the contract for the l2ih St. system at $25,000, 

MONTGOMERY, ALA.—The contracts for construct- 
ing the sewers recently noted have been awarded to 
Dunn & Lalland Bros., Cleveland, O., at $67,438, the 
bids being as follows, (1) being the Catoma and Moul 
ton St. work and (2) the sewers in Union and De 





eatur Sts.: ° , 
Davis Brae. ...ccccccccccccccccccccess S65 $74,875 
J. A. Le Mimor & Co... .ccccccce sees 41 St 
Dunn & Lalland Bros.......... 38.307 
South Bend Cons. & Imp. Co.. 55,128 
Garey & Fahey.........+-+-- 47,491 
McAuley & Bryning............-. pod 46,549 
Howard Neely.....----0-seeeees . BO,09L 39,600 
Lane Bros. & Co. & Watkins & Hard- 

RWAG coc ccvevcndsccnciseccceces .. 32,325 44,904 
Greenville Construction Co........... 31,049 43,382 


LEXINGTON, KY.—The committee is considering 
the plans of Col. G. E. Waring for a system. 

BATTLE CREEK, MICH.—The board of public 
works estimates the cost of constructing 3.000 ft. of 
54 to 20-in. brick and 1,030 ft. of 12 to 8-in. pipe sewers 
in five streets at $15,691. 

JOLIET, ILL.—Contracts were awarded last week as 
follows; Cy. Engr., O. RK. Rauchfuss: Campbell & Den 
nis, Exchange St. sewer, $2,500; Spring Sr. sewer, 
$5,200; Elwood St. sewer, $3,300; Columbia St. sewer, 
$2,500; MeDonough St. sewer, $542; Patrick McHugh, 
Cass St. sewer, $970; Ross St. drain, $1,000; Morrison 
& McCowan, McDonough St. drain, $2,500; Exchange 
St. wall, $3,000; Isaac Johnson, slough drain, $1,500; 
R. C. Morrison, Ohio St. bridge, $026; Washington St. 
bridge, $1,285, 

OCONTO, WIS.—Plans for a system have been com- 
pleted by W. F. Goodhue, Milwaukee. 

COLORADO SPRINGS, COLO.—The council has 


voted to construct at once a sewer, estimated to cost 
$20,000. 


STREETS. 


NEW HAVEN, CONN.—The council has been peti- 
tioned to pave 23 streets with asphalt and 17 streets 
with granite blocks, estimated to cost about $1,000,000, 
F. C. Bushnell is interested. 

BINGHAMTON, N. Y.—Bids are asked until Sept. 24 
for paving with asphalt upon a concrete foundation. 
Lewis Seymour, Cy. Clk. 

ROCHESTER, N. Y.—The following bids have been 
received for macadamizing Culver road, estimated 
cost, $21,500: Chambers & Casey, $15,774; Gilbert, 
trady & Co., $16,601; William H. Jones & Sons, $17,871: 
Wm. Fuller, $17.89t: R. Y. MeConnell, $18,437: Lauer 
& Hagaman, $18,982; Whitmore, Rauber & Vicinus, 
$19,309; Brayer & Albangh, $19,686. 

SYRACUSE, N. Y.—The following bids have been re- 
ceived for paving twe streets with brick: G. D. Gran- 
nis, $18.859, $31.915; Homer & Co., $17,192, $31.535: 
A. F. West. $17,328, $32,782; L. D. Hulbert, $30,803. 

NEWARK, N. J.—Bids are asked until Sept. 20 for 
2,900 sq. yds. of granite block paving on 6 ins. con- 
erete foundation. J. C. Mundy, Gen. Supt. of Wks. 

WASHINGTON, D. C.—The commissioners have de- 
cided to construct cement and brick sidewalks, ete 
estimated to cost about $90,000, . “ 

LOUISVILLE, KY.—Bids are asked by the board 
of public works until Sept. 17 for ir ring 
of 26 streets. - mpreving portions 

SPRINGFIELD, 0.—The city engineer has been di- 
rected to prepare plans for paving Center St, 
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3 i s . = a J s Cedar Rapids, Ia.—The contract for constructing CANAL EXCAVATION, ETC.—Chicago, lil.—The 

a ASPHALT PAVING AND GRADING.—W nen ; water-worke has been awarded to the U. 8. Wind En- lowest bids received by Capt. W. L. Marshall, U. 8S. 

iq Dp. C.—The following bids were received last week for" sine & Pump Co., at $9,000, as stated in our issue of Engr. Office, Aug. 27, for constructing the eastern 
paving with asphalt, according to press reports: last week. WG. H. Ellsworth, Consult. Engr., Fullerton, 


seciion of the Liitnois & Mississippi Canal, between 
Hydraulic base. Neb., writes us that the prices of the bid were as fol 








/ ‘ : mile 0 and mile 4, and for excavating the lock pits and 

6-in. 4-in. lows: 8, . and 4-in. cast iron pipe, laid, 76, 57 and 42 constructing the foundations for four locks were noted 
4 . ; . Thomas,............per sq. d. $2.05 $1.85 cts, per I n. ft., respective hydrants, in place, S30; 8, in our issue of Sept. 6 The work will require 101,367 
7 Asphalt Paving Co.. Ch “ 4 MS 2.00 6 and 4-in. valves and boxes, in piace, $24, $17 and $14; 





cu. yds. of excavation for the first mile, 90,324 cu. yds 


Cranford Paving Co..........% “ « 1.16 1.53 complete works, $9,000, J. Barris, Council Bluffs, for the second, 87,313 cu. yds. for the third, and 150,004 





















on . - bid (0 cts., 57 cts., 44 cts., $30, $20.25, $15, $10.25 and cu, yds. for the fourth mile. The price bid per eubii 
The Washington Asphalt Tile Co, bid $1.78 on a gravel $9,786, respectively: F. L. Burrell, Fremont, Neb., 76 yard for this work and the itemized prices of the bids 
base, and $2.25 on a concrete base. The bids for grad- cts., 54 cts., 41 cts. (no bids for hydrants), $24, S18, $15, for lock pit and foundation for lock No. 1, and the 
ing Massachusetts Ave. extension were as follows:  E. and $9,315; and Atkinson Bros. & Co., Colorado tetal bids for all the lock pits and foundations were as 
G. Gunnel, 3944 cts. per cu. yd; Lyons Bros., 40 cts.; Springs, Colo., S0_cts., 60 ets., 45 cts., $30 (no bids for follows; contracts for all except mile 4 have been 
Andrew Gleeson, 29% cts.; and R. G, Isreal, 22% cts. valves), and $8,887. The Fremont Foundry & Machine awarded to the lowest bidders 


BIDS FOR CONSTRUCTING EASTERN SECTION OF ILLINOIS & MISSISIPPL CANAL, BETWEEN MILE 0 AND MILE 4 
——-Lock pit and foundation Lock No. 1.—— 
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— Mile.————-—._ Farth Piue Pine Oak Bolts and Con Potal, Total, rot Total 
1 2. 3. 4 work Piles, plank, timber, plank, spikes, crete lock lock lock lock” 
Bidder. ets. cts. ets. cts. perca.yd. each perMft. perMft. perMft. perib. pereu.yd. No 1 No No No.4 
Jobn Killeen, New Liberty. Ia........ Ao ieee eed ae 14 12% 14 $70 $5.50 $2.00 $32.00 $65.00 $0.07 $4.90 $22,905 $35,088 $19,uN4 : 
R. L. Van Sont, St. Louis, a te eeeersseeeee ‘ cant wea 3 4.50 23.50 23.50 5.00 0.04 BO 13,440 140K 6ay { 
J. D. Moran Mfg. & Const’n Co., St. Paul, uinn 20 15 w 20 20 30.00 30.00 40.00 4.00 0.04 2.50 26,599 27,585 26,500 vi 
Mail & Doan, Aurora, IIl......---.-+-+++- esccsenvese ” seen or 25 22 £05 22.00 23.75 1.00 0.02 Sg 2.10 10,404 11,159 Wea) 15 
Warren K. Loss, Chicago, Ill........-.+-.-+-- conneds, Ge 14.3 19.8 o8 4.48 > 60) 95 ‘7 50 0 O4te 495 14 S67 13 300 1527 - ; 
Campbell & Dennis, Jobict, [..... 22... ec eeeeene — 10 11 18 7.2 24.00 23.00 60.00 mM 4.48 14,458 14.51 6 i“ | 
Conley Bros., Chicago, Ill...... tesreesreseececereee 118 9.4 9.4 . 
Christie & Lowe, Chicago, ill............. vhoomnne - ll 9.8 25 5.50 21.00 23.00 5.00 0.04 3.) 12,51 1 i ’ 244 i 
Mallory, Cushing & Co., Omaha, BOD. . wsses 10 9 9 16 £.00 25.00 25.00 7.00 0.03 4.40 11,789 12,338 11,318 12,168 ' 
John J. Mct aughey, Summit, Cook Co., Ll idea 8 i - Sa ' 
Ford & McManus, Keokuk. la.... eteeeee cee eeeeees L24 10 1s 10 wa ; i 
Shailer & Schmigiau Co.. Chicago, Ill.......-....+.-- eee cove Tr — 23 4.25 21.75 21.75 0.00 0.04 4.25 12,972 13,69 12,358 I , ' 
M. Lowell, Bros. & Co., Grand apids, BORG » sceetes pon ae lbs 16% ; ; ‘iia e a 15,8875 16 450 
Kelley & Monroe, Portsmouth, U...........-- 19.9 17.7 14 1214 0 4.55 30.00 3006 40.00 0.04 3.45 225i 17,681 14,240 14,518 
William Callahan, Omaha, Neb........-.-. .++- ee 9.95 5% 14 vy 25 6.350 22.00 22.50 OT 0.0514 4.00 14.051 11.165 10.31) 13°957 ’ 
Patterson & Shipman, Catlettsburg, Ky.............. 15 15 15 4 20 $50 25.00 25.00 15.0 0.03 — ; 11,964 12600 Li. iat 11 e07 ' 
Mcl onald & Penfield, Fremont, Neb...... covccyeve JOR 13.6 133, 12 100 8.00 28.00 2m 1M) 2 00 0.0 rT 27 we 6,259 "> 187 25 G38 ; 
Fruin Bambrick ( onstruction \ 0., St Louis, Mo..... 19.8 18.1 21.1 2.1 39.2 6.00 0.00 24.0) 00 0.04 5.00 17,205 Hon 4 ’ 64 
Fd. Phelan, Omaha, .eb...... 0.0 - cece e ee eee neces ll 8 10 9 0 4.80 19.50 25.00 ‘5.00 0.05 4.25 14,311 $s 12,448 1% ' 
Kimball & Cobb Stone Co., Chicago, Il............-. wees 1234 ¥ 
N. P. Glann Construction Co.. Galesburg, Hl........ 18.93 13.01 16.48 12.37 
Barbour & Kuple, Cleveland, O.......-.- 66sec cece eee cane 0.44 11.40 jaa 
Maugson & Daria, Chicago, Ll... ...--- reece eee eee es 16M 11s 12% 164 26 6.30 19.80 22.95 2.05 0.27 4.5 15,000 ! p I ‘ 
LEAD.—Rochester, N. Y¥.—The executive board has Co, bid $9,250, and A. Kirwit & Co., Omaha, $9,922. for SEWERS.—Plaintield, N. J. Bids were received Sept 
conirac:ed with the Rochester Lead Co. ge =00,000 TDs, the works complete. » for constructing the first section of the propos “ll 
of pig lead to be used in the extension of water mains, he system We are ormies ait abot 7) applications ' 
= S330 per 100 ibs., the other bids beng: Behr & PAVING BRICK, ETC.—Quincy, Bids for paving were received ‘ne conte - hie ; « elt ‘ atlo . r re ; 
Steiner, New York, $3.30; a pan ner Ast, ie = — 8 with brick were rejected, as stated las sponse to the recent notices in these columns, ind tha 
Grant Smelting Co., St. Louis, § ®; M. Cor- week, and contracts for the work have since been in addition to the bids given below ¢ informal 
with, Chicago, $3.30; John Wahl Commission Co., St. awarded as follows: Furnishing 1,500,000 brick, Gales wae a wth nh "age ae . F "C ‘O'R a 
Louis, $3.52. burg Paving Brick Co., at 63.3 cts. per sq. yd.; excavat- Jr., Elizabeth, N. J., and H, . N .— 


or : ing the streets, J. A. Hummert, at 16% to + 
ARTIFICIAL STONE PAVING.—Norristown, Pa. eu. yd.; hauling the brick, T. B. B mson, at 


cal. é. ‘ York; Engr. in Charge, A. J. Gavett , fle The 5 
Bids for artificial stone paving, opened Aug. 29, ranged ets. per 1,000; hauling sind, James Jarrett, . bids were as follows, the total of on eee - . ‘+ ; 
from $1.39 to $1.83 per sq. yd.; 11 bidders. per cu. yd.; Niehaus & Menne, at 21 ets.; T. B. Bi under the name of the bidder: oe ; 


S$ RECEIVED AT PLAINFIELD, N. J., SEPT. 5, 1894, FOR CONSTRUCTING SEWERS ~~ ae 


Johnston, Pas 
Farquhar, New 


saic, N. J Consult. Engr... F. W 
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24-ip., 10 to 12 ft. deep, 10 ft............ $2.65 $1.30 $1.47 $1.26 $1.19 $1.00 $1.67 $1.65 $1.80 £2.50 €2.00 $1.61 61.70 61.50 £2.00 $1.75 <2.25 <¢1.30 #1.06 ath ot a - 
Rm 44° ee Gat #8. i... no a 75 15 TA 90 1.12 oF % 1.00 1.10 931.19 “1.32 1.25 1.20 1.05 \ 7 7 -- s! ~ $2.00 «1.79 
ww 10°12 © 1,807"....... 90 88 8S 82 BL 80 1.00 1.12 1.08 1.15 1.15 1.15 198 1.81 1.32 1.35 1.30 1.15 1.37 ae ae le ie 
18 * 12“ 14 es it fete 1 10 1.03 5 96 $F 1.04 1.10 1.12 1.15 1.48 1.50 124 1.08 1.43 1.32 1.4 1.40 1.20 1.47 j om ] ww U.55 1.1 i 
15“ oOo“ R* se GOR IO ow cue a4 . a 60 55 55 68 73 5R 50 . 67 as 100 an 90 20 as z : mw 1 nh tog ; 
i” #8“ low & 2,887 “*. 60 61 65.62 75 73 73 7s 78 72 1.00 1.05 98 140 1.00 110 . a) 1 a "Oo i 
ID wi & 1.603“ WW .73 70.69 889.83) (73.94 1.02 90 1.290 1.15 1.08 1.20 1.05 1.90 150 -— oo “1 i 
mw 11 * BvO,,..... 93 .8 85 .83 1.00 1.00 (73 1.04 1.93 92 1.33 1.17 1.18 1.25 1.15 1.30 a ta om i 
2 0 se ‘ Se cckewces 45 48 48 .48 67 ae) .63 5 Mw) 52 to RO 72 80 gO Pn ¢ , 1.80 1 7 1 30 \ 
12 21S SS FA" ncccces: 0 56 56 70.64 = 63 .60 65 RI &3 R2 00 “00 o4 1 @ 3 Ly 1.3% 6 i 
6 20? © SM ccs. ona 55.660 64 65 75 74.63 82 75 1.03 85 9 1.00 1.00 22 = 1.25 1°37 67 ; 
2° wis * WT eles wae 10 46 15 7 82 0 © .é6 00 85) 1.295 0 1.02 1.20 7 1 4 1 4 oa 3 ; 
10 ** ee “ 437 ** . 0. eee. 45 -56 1 43 -60 4 53 51 80 65 69 xO) RH 4 sO % 1 15 ; 15 i 1.09 4 
wo w* we « WY ccaias & &@ & 6 BD C2 6 BB 6 1.00 69 79 00 70 94 oS aa he 15 1.29 69 } 
gs* ow §* © BIO, .28 42 6.40) |.39)— 635 3 6.40 43 36 19 50 53 40 15 1 44 6.) 65 on 1.0 1.29 72 | 
se ga eae” © FOS 2 ckccn 35 48 AT 46 AA CLO 43 45 SI 73 BS 70 nO as 6 60 re an vO 1.20 13 i 
8 10 12% & ‘580% 0... 40 56 .55 63 45 (50 .59 .43 60 60 56 ‘© © © © »®» & 8&8 Bint f 
Manholes, 4°» 5ft., 0 to 10 “ deep, .00 28.00 32.00 44 67 45.00 35.00 33.00 30.00 .00 30.00 36.00 37.50 35.00 25.00 45.00 30.00 40.00 60.00 35.00 4000 55.00 44 aon ee Ot ; 
“ t-~5"* 100% 42 «8 -00 31.00 35.00 47.00 50.00 37.50 35.00 30.00 5.00 3*.00 28.00 40 00 39.00 26.50 50.00 30.00 50.00 79.00 38.00 45.00 80 00 a5 ” 28.00 45.09 i 
+s 1 5 42 age 5.00 33.00 37.00 50.00 55.00 42.50 37.00 30.00 -00 40.00 70.00 42.00 40.00 28.00 £0.00 30.00 60.00 80.00 45.00 50.00 90 00 a Pe me OU 45 09 j 
5 oe Soe (00 24.00 27.00 33.00 35.00 35.00 30.00 25.10 29 00 25.00 28.00 28.00 24.00 20.00 40.00 30.00 40.00 40.00 30.00 35.00 62.00 40.00 on ee °-00 
as 3458 B&H IQ -00 26.00 30.00 36,00 40.00 38.00 32.00 25.00 43.59 32.00 30.00 31.00 30.00 30.00 22.00 45.00 30.00 50.00 50.00 35.00 40 00 68 20-00 40.00 | 
15-in, drop connections at manholes, 1. 2.50 1.50 5.00 3.07 5.60 4.00 15.00 15.00 6.00 2.50 2.00 10.00 5.00 5.00 22.50 10.00 15.00 8.10 8.00 6.00 3 50 4 ' 00 4309 ‘ 
gu “ “ “ 25.. 1.25.9 3.00 1.09 3.25 3.00 3.00 10.00 1.95 1.75 2.00 3.00 2.50 3.00 22.50 10.00 5.00 8.00 4.00 3.00 1.75 a 
Lamsphiete. S604 ve dein gesievctees eyes 5.45 2.00 5.50 6.39 9.00 8.50 7.5) 10.00 8.00 12.00 10.00 4.75 10.00. 7.00 6.00 10.00 10.00 20.00 8.00 10.00 90 0 OO 2.50 ’ 
150-gallon flush tanks, 2........... vee see 90.00 85.00 75.00 58.00 75.00 80.00 70.00 75.00 70.00 90.00 125.60 70.00 90.00 85.00 200.00 100.00 100.00 125.00 200,00 75.00 S000 bo sa eae ' 
1,000-gallon flush tanks, 1........... +++ 125.00 150 00 125.00 175.00 125.00 115.00 150.! 0125.00 145.00 175.10 300.00 208.1 0 300.00 170.00 500.00 225.00 400.00 160.00 700.00 150.00 400,00 Iks.i ‘0 70.00 
Y branches on 18-in. sewer, 00 1.60.95 1.10 1.37 1.15 1.00 1.10 1.20 1.25 1.15 1.00 1.10 1.00 2.00 1.75 2.30 03.80 1.95% a 5 60.00 2° 0.69 ' 
Or apne: 8. 1S oD, CL OS COTS TS 1.00 wD SD 88 1.70 «6 (11S (8S 345 3.06 3 bo on tee 
"4 ag ae x 400 55 BO 56 1.00 60.55 60 60 75 45 51 55.60 90 1.12 1.15 60 a5 70 1.04) 5 i 3 oa 9 
“4 “19% « 38 6420 645 44 755i 4B CL70s«200 1.00 185 (90 6 6 tie . = 
“ * « g* ee ——— 5S ee: ) 2) 75 35 30 .8 .32 .45 30 29 .3U 35 50 65 .60 5h nO 45 a) ‘0 is 42 OM) 
Extension connect'ons on Y's, 300....... 1.25 80 «.75) £40 2.10 1.00 75 3.00 1.40 2.00 1.98 1.50 1.00 3.00 9 2.00 3.50 2.00 1.95 150 I 60 ia on 35 
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BELGIAN BLOCKS.—Norfolk, Va.—The city has con- son, at 18% cts.; and F. Kordsiemon, at 2714 cts.; fur- MACADAMIZING.—Wheeling, W. Va.—Coniract k, 
tracted with the Mount Airy Granite Co. for 3,000 tons nishing and setting sandstone curbing, J. F. Collins, at macadamiz ng the national road have bee potent for 
of Belgian blocks, at $4.25 per ton, and with the Line- 35 cts. per lin. ft. for new curbing and 6 cts. for re- Wesley Bowman, Joseph Meyer Ww i bt hc awarded to t 
ham Granite Co. for 1,000 tons, at $4.20 per ton. setting old curbing. The bids rejected ranged from Thornburg Bros., J. M. Thornburg, Ww me, poy k 
WATER-WORKS.—Christiana, Pa.—Allan A. Herr, — be gy hg! sq. yd. for pav-ng and from 39 to 43 W. T. Crummie, Martin White, James Mi‘ls. "Mem f 
Engr., Lancaster, writes us that the following bids nishhte wath e _ i. oe ne bid accepted for fur- Bowman, and John D. Hanna, at prices ranging from 
were received for constructing the plant of the Christi- a was at $9 per M. and the Purington Pay- 7) cts, to $1.17 per eu. yd. ; 


ana Gravity Water Co., as noted Aug. 16: Kay & Coon, ing Brick Co, bid $9.50, or 63.65 cts. per sq. yd. 









. ve arenietes iii ean = ie 
Bellwood, 4 and 6-in, terra-cotta pipe, laid, 9 and 13 Jacksonville, Fla.—The lowest bid received last week ofa seen 1 Ses ns ran The ow 
ets.; reservoir, $520; 6, 8 and 4-in. cast iron pipe, laid, for 75,000 sq. yds. of paving brick was that of the 710 lacandioheant tat ts of 25 a - ee and 

H 48, 62 and 38% cts.; 8, 6 and 4-in. gate valves, $20.50, Couldale Brick & Tile Co., at 94 ets. per sq. yd., the A if 1. 1808. wan th ac ¢ a P pe SOr two yeats from 

‘ $14.90 and $10.50; hydrants, $21.50. Chas. F. Stauffer, delivery of brick to be completed by July 1. This fs a at $9. $8 - $a50. ‘ a $ on General Electric 
Philadelphia, bid 16 cts., 18 ets., $1,120, 65 ets., 77 ets.. the same brick now being used in paving Main St. light * a a ct 7 ge age 0 = = = per month per are ee | 
48 cts., fos: $18, $13 and $31, respectively; Frank Hin- Other bids ranged from 98 cts. to $1.70 per sq. yd. jap taceniimenel lights: ad nie I ines — ane 
den, Lancaster, ——, 24 cts,, $585, 48 cts., 65 cts., 37 PIPE.—Fort Dodge, Ia.—The council has contracted This company is said ee h ont a Tignes at 56 and $1.50, 
cts., $19, $14, $14.50 and $25; John B. Foley, Philadel- with the Howard-Harrison Co. for 3,700 ft. of 10-In.  snpplying pleat in the word) ant hae Boks neds ance 
yhia, 15 cts., 17 cts., $094. 47.82 cts.. 65% cts., 34% cts., cast iron water pipe at $21.40 per ton, f. 0. b. cars at of thie cits for about 10 incon ss teal aoe tract nek ; 
20.25, $13.75, $9.75 and $21.75. Fort Dodge. The pipe will be laid by Riley & Hurley. at $25 per month for each are Heht — rene 
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WATHR TOWEK. Marlboro, Mass.—The following 
bide were received for the proposed water tower for 
the high service, tower to be 51 ft. in diameter at bot- 
dom, 40 ft, at top and 75 ft. h'gh, and tank 30 ft, In 
diameter and 35 ft. bigh; Cy. Engr., B. KR. Felton: 

With Without 

roof. roof. 
*lippelt & Wood, Phillipsburg, N, J.... $8,000 $7,950 
Kiter & Conley, Pittaburg, Pa V.074 8, BS4 
Steriin Iron Bridge Co,, EK. Berlin, Conn. .12,200 10,840 
Groton Trou Wka., Fitchburg, Mass,..... 0,086 0,400 
Btoxton Bridge Whkas., Boston, Mass...,.. 10,808 0,241 
diawking Tron Wha., Springfield, Mass,..11,705 10,005 


Contract awarded to Tippett & Wood for tower with 
foo 

SEWERS. Charlottesville, Va 
sewers recently advertised has 
Vaughn & Luck, at $45,621 A 
awarded to the same bidders and the ttemized bidsa 
published Aug. 9% N. Wilson Davis, Kogr. in Charge, 


writes us that the bids received Aug. 30 were as fol- 
lows 


The contract for the 
been awarded = to 
previous contract was 


Bids Recetved 


Tipe 
Win, Wein 
Kay & Coon, Bellwood, Pa .. 
J. ©. Carpenter, Clifton Forge, Va oo 6 
Va. Pye. & Conat'n Co,, Lynchburg... 70 aw 
diulld & White, Chattanooga, Tenn wo O 
lane Heros, Kamont, Va 0s 7 wD 
A. Hi. Gentry, Charlottesville, Va 61% 00.6 
A. ©. Maynard & Co., Richmondna, Va f8h, .f4 
Vaughu & Luck, Roanoke, Va....... on ol 


Chester, Pa, James B, Campbell, Cy. Clk, writes us 
that contracts have been awarded as follows: To 
J. L. blelms, Chester, Pa., 24-in. brick sewers in Lith 
and Sth Sis., at $1.87 and $1.33 per lin. ft.; inlets, $60; 
manholos, BIS; rock exeavation, $2 per cu, yd.; slants, 
25 cts, each, and an 18dn, terra-cotta pipe sewer In 
Mary St. at $1.05 per lin, ft.; inlets, $60; manholes, 
15; rock excavation, $2. To W. KE. Riley, Chester, 
S-In. terracotta pipe sewer in Pennell St., at 084% cta. 
per tin. ft.;  Inlets, $50; manholes, $22; house con- 
nections or slants, $1.25; rock excavation, $3. 


WATER-WORKS. Hamilton, N.  Y.-Bids 

opened Sept, 6 for constructing a system of water- 
works; Engrs, The Stanwtx Engineering Co., Rome, 
N. ¥. The bids for a 200,000-gallon steel or tron tank 
were: The Rome Locomotive & Machine Wks., Rome, 
at $2,300, and the Groton Bridge & Mfg. Co., Groton, 
N. Y., at $2,200. For pumping station, stack, well and 
tower bullding, the bide were: W. T. O'Connor & Co., 
Ryracuse, $15,177 (ineluding the 200,000-gallon tank); 
Pius Kerner, Utica, $15,822, and W. J. Jones, Rome, 
$12,000, For tntake, tile, filter and piping system the 
bids were as follows 
Flood & Sherrill, Sandy 
John Marsden, Uttena ‘ 
Oils & Longyear, Kingston 
J. 8. Ball, Cortland 
Win. T. O'Connor, Syracuse 
Tioy Public Wks, Co,, Troy 
M. Sullivan, Little Falls, 
M. BR. Rirdseye, Fayetteville . ; BO,.N78 
The pumping plant will include a 750,000-gallon high 
duty pumping engine, a T50-000-gatlon low-duty pump 
dng engine, and two SO-TIP. boilers, with all con 
nections and accessories The bids for this were ts 
follows 


were 


ith, N.Y, $32,137 


Style of hid. Duty, Total 
engine, mil.gal. bid 
Cross compd, 110 $0,500 

flywheel, 
Ruflolo Cross compd ™ 
flywheel 
Triple exp'n TO 7,700 
Hior., flywhl, 60.) 6.n00 
Corliss, 
York. Triple exp'n 70 
* Comp, cond, 40 
Triple exp'n, 70 
Comp, cond SA 
Jollet, Th OQ) Ro Rauebfuss, Cy. Bugs 
weltes us that the following bids were received list 
week for 500 tons of I4-in, and 3 tons of T2-In. cast 
fron water pipe. (1) being the price per ton delivered 
f. o b. ears Jollet, and (2) delivered at work 
Pipe Specials 
»” 


A.J. 1. Loretta, Brooklyn 


10,100 


Bhnow Stim 


Pinip. Wks 
¥F. Ro Drave & Co., Pittsburg 
Kaw 
4.4%) 


4.14008 
0S 


HR. Worthington, New 
“ws “ a 
J. 8 Ball, Cortland 


rink 


Woodruff 
c¢. W. Harrison . ds 
S. lL. Whistler oi 
Addyaston Pipe Co ~» 1.32 
DRAINAGE WORK. St. Paul, Minn 
Valentine, Pres, Red River Valley Drainage 
has sent us the following statement of the bids re- 
celved Sept. 1 for constructing three ditehes, 20 ff, 
wie at the bottem, 4 ft. at the top, and 4 ft. deep, 
aud which are expected to reclaim 250,000 acres of 
ewan land, now worthless, The bids are given per 
eu. yao and were as follows, (1) being for the Snake 
River ditch, 2, to 3 miles in length, @) Wild Rice 
River ditch inp Nerman  couniy, and @ Wd Rice 
River ditch through the Bornp Swamp, 5 to 6 miles in 
fength 


Cc. kK SIO. 
‘ 
Sioa i 
19.78 mw n2.0 
Ezra G 
Comn.,, 


1 2, 
Larson P. Gunderson .. $.10 
MeKinnon Bros., Crookston (for : 

$11). PM 09 
Cc. Eneix ; pak wre ee le BR tT 
John Grant, Faribault -12% 
T.. R. Larkin ‘ 005, 
Henry O'Neill oo 
A. ©. Rheinhart (fer all, STP) TK 
James Kennedy in mee De 10 
James Nolan * as 
Chas. BK. Joy & Co., 104 
Henry Swanson, St, 
M. RK. Brown 
M. «. Burke, 
Kirkland & Starkey, St. 
T. Smith, Crookston, ..........5655 
Foley Bros, & Guthrie, St. Paul.. 


St. Paul 
Paul seak 
09 

O8TE 
47 
ONT, 
10% 


West Superior....... 
Paul. .... 


*A warded contracts, 


at Charlo teaville, Va., 
BeWwerk, 
Mein, 

FO.6T% B0.0044 FO.52%, B43, FOB 


ENGINEERING NEWS. 


INDUSTRIAL NOTES. 


THE STANDARD SHEET ASPHALT ©v. 
cured a site for its plant at Bridgeport, Conn. 

THD HASKELL & BARKER CO., of Michigan Oity, 
Ind., has an order for 500 freight cars for the Ilinols 
Central R. RB, 


THE SHAW BLBECTRIC CRANE CO., of Muskegon, 
Mich., is shipping a 67-ton crane to the United States 
arsenal at West Troy, N. Y. Orders have been received 
recently for a 20-'on crane for Vienna, Austria; a 2-ton 
crane for the Nekoosa Paper Co., Nekoosa, Wis.,. and 
o, 10 and 40-ton electric traveling cranes for the St. 
Louls Stamping Co., St. Louis, Mo. 

THE BROOKS LOCOMOTIVE WORKS, Dunkirk, 
N. Y., are shipping to Braz.l ten locomotives of the 
mastodon type, with cylinders 21 » 26 ins. The boilers 
are of the Belpaire type, 5 ft. S ins. diameter. The 
same works are also building ten suburban engines for 
razil., All the engines are for the Central Railway 
(formerly the Dom Pedro Segundo Railway). 

NEW COMPANIDBS.—Venice Land & Phosphate Co., 


has #¢ 


Aug. 30, for Constructing Sewers. 


per lin, ft. 
12-in. = 1W-in. 


Con- 
Sin. Briek.crete, Rock. 
$0,201, $12.00 $3.00 $1.18 
mo AS me 0 9.00 2.00 90 
“ 3S 28 11.00 3.50 2.50 
nel) 40 36 11.00 3.50) 1.50 
3S 38 11.00 4.00) 1.00 
49.9 36.2 \ 11.00 2.74 1.23 
el) ‘ ae 2 9.00 1.00.7 
45 ot ‘ 2s P<.00 3.000 1.00 


Total. 

$53,421 
40,770 
40,408 
48,574 
48,214 
46,840 
46,730 
45,620 


Ohicago, U.; $800,000; James Reid, Fred T. Bunker 
and John A, Oooper, Cascades Improvement & ‘Trans- 
portation Co., San Franciseo, Cal; $50,000, with $5 
mld up: Chas, W. Kohlsaat, KE. G, Kelton and M. J. 
Valdheimer. Oak Tree Quartz Mining Co., Grasse Val- 
ley, Oal.; $100,000, all paid in; Patrick Brock and Thos. 
F. Brock. Phoenix ‘Telephone Oo., New York; $5,000,- 
000, with $500 paid in; Edwin L. Louder, Mount Ver- 
non, N. Y¥.; George B. Inman, Danvers, Mass, Auto- 
matic Street Sweeper Co., Chicago, [i.; $100,000; Adel- 
bert Hamilton, M. J. Stevenson and A. % Reynolds, 
Russian-American Mfg. Co., New York, N. Y.; $100,000, 
with $1,000 paid {n; Charles A. Benedict, Darien, Conn. ; 
N. P. Howell, Newark, N. J. Delaware Foundry ©o., 
Burlington, N. J.; $20,000, with $1,200 paid in; D, Snow- 
den Haines and W. KB. McNeal. Canda Cattle Car 
Co, : $5,000,000; 8. Goodridge, New York; W. 8. Field 
ing, South Orange, N. J. 


MUNICIPAL BOND MARKET. 


New York, Sep!. 11, 18M. 

The feature of the foancial week has been the sudden 
increase noted in bond sales, and municipal bonds have 
figured to no amall extent in the impetus that has been 
gz ven to the market for investment securities, The re 
eent strength and activity is due to many natural causes, 
Prior to August there was a etrong investment de- 
mand for first-class securities Ike municipal issues, 
but with the elimination of the tariff uncertainty that 
prevailed during August, many capitalists have come 
into the market and have greatly augmented the de- 
mand for Investment issues. 

Naturally munieipal bond 
aged by the turn the bond 
note that September is generally a good month for 
business, but the demand this year is unexceptionally 
good and compares advantageously with the business 
done a month ago. Big as have been some of the pur- 
chases made by leading dealers just in anticipation of 
such a rush of orders, it is feared by many of the 
prominent bond houses that at the present rate of dis 
pees: they will soon ran short of desirable municipal 
yond issnes. To make the matter worse, there are no 
enough new issues in sight to replenish, but this w'll 
soon be remedied, as any number of bonds that have 
been withheld by the financial officers of various mnu- 
nicipalities will now be offered to the public. 

Prices are even a trifle higher now than the stiff fig- 
ures that have ruled for montha past, and, with the 
many unfilled orders on hand, even better figures may 
be anticipated, The outlook, therefore, is for an unusu 
ally busy month, and dealers are straining every nerve 
to prepare for tt. 

Some lively bidding may, therefore, be awaited at 
the fortheoming sales by cities. Jersey City wishes to 
borrow $400,000 on a 444 per cent. basis: San Antonio, 
Tex., has $500,000 5 per cent. bonds for sale: New 
Brunswick, N. J., wishes to d'spose of $100,000 re- 
funding bonds. These are all the prominent offerings 
in sight, though there is a lot of smaller issues that 
will be eagerly picked up. The most prom‘nent sale 
of recent days has been the disposal by New Orleans, 
La., to the Louisiana State National Bank of $4,500,000 
of its new refunding 4 per cent. bonds on a 314 per 
cent, commission, As furnishing to contractors and 
other interested parties an index as to the credit of 
cities and towns, the following quotations of current 
offerings are appended: 


MUNICIPAL BONDS. 


County of Flathead, Mont., Gold 6s 

City of Bartow, Fla.. 20-vear 6s 

City of Pans, Tll., Water 6s. ........ ccc ec ceee Cereceevece 105% 
City of Bethany, Mo., Gold 6a 

County of Park, Mont., Gold 6s 

City of Moscow, Idaho, Gold 6s 

City of Pullman, Wash., Gold 68... ......... ccc cecees 
City of St. James, Minn., 68. ...........0.08-- parses vied 
School District of Brainerd, Minn., 6s 

County of Brazoria, Tex., 6s 

County of Taos, N. M.. 6s ‘ 

Schoo! District No. 6, Kings Co., 6s 

City of Harriman, Tenn., 68......... Sohntuacckesecawss ue 
City of Toledo, O., 5s 

City of Omaha, Neb., 

City of Portland, Ore., Gold 5s 

City of Galveston, Tex , 

County of Vanderbureh, Ind., 5s... 

City of Cheboygan Mich., 5s 

City of Ogden, Utah, 5s 


dealers are much encour- 
market has taken, They 


Sept. 18. 1894. 


City of Parkersburg, W. Va.. 5a 
City of Brooklyn, N. ¥., 48........ccce ec ee er ceeee Orevicces 110 
City of Marlboro, Mass., 4#...... Gab ovdtces vbusoedcscecds 
Town of Methuen, Maas, 4s 
City of Waterbury, Conn., 4 
City of Chicago, I11., Gold 4s 
City of Chicago, Drainage 5a, 1895... 
“ rT “ be, 1005 


” “ “ 


“ “ 


City of Denver, Colo., Public Impvt 4s 

Hamilton, O., 4468 

Kast Liverpool, U., 58, 20:30 years 

DGIMGRD, TH FOORRs Bsc oe soca cevderdevees sbstrcovercesae 103.06 
District of Columbia, 3.658 113,406 


RAILWAY STOCK MARKET. 


New York, Sept. 11, 184, 

General speculation in the railway stock market has 
been absolutely dead of recent days. As evidence of 
the truth of this remark it may be noted that, except- 
ing St. Paul and Burlington, there Was not another 
stock in which the transactions during the five days 
ending Saturday last amounted to 80,000 shares, a 
figure easily reached on any one active stock on any 
single day. The lack of activity has not been at- 
tended by any falling off in prices, though periodical 
raids have been made, with little, however, resulting 
to the profit of the bears. 

Expectations of a bad showing In the 
report on the corn crop has been the main basis of 
these attacks. The actual figures, as published yes- 
terday, indicate that a very much reduced corn crop 
must be looked for, but the damage is not as severe 
us has been generally estimated, and trustworthy re- 
ports have it that even since the compilation of the 
official figures a decided Improvement has been shown 
in the condition of the corn crop, Then the Southern 
States will produce this year an unusually large crop, 
and they will have a large surplus to send into the 
districts that themselves generally do an export busi- 
hess, 

What has held eo of railway stocks up so well 
despite the lack of public interest In thelr course has 
been the generally accepted belief that the maintenance 
of such dividend rates as are in present existence will 
continue to be paid, One or two companies take action 
this week, and Wall Street feels confident that current 
dividend rates will be well adhered to. The publica- 
tion of the annual report of the Chicago, Milwaukee 
& St. Paul Ratlway Company is another factor that 
has been of great influence in restoring confidence tn 
railway stocks, It must have a particularly happy 
effect abroad, in that it shows the ability of American 
railways, under conservative management, to make 
money even in hard times, The St. Paul report shows 
that, In spite of times that were phenomenally bad, 
the railway earned a surplus—small, it is true, but 
nevertheless a surplus—over and above all operatin 
= taxes, Interest payments and dividends, 
rallway able to do this last year can hold its own at 
any time, and Its stock is worth a 

Wheat, too, must greatly ald any efforts to bring 
about a prolonged bull movement in the progress now 
surely and steadily being made in the various railway 
organization schemes before the financial public. All 
the Northern Pacific branch roads have now been 
lumped under one receiver, thus vastly simplifying the 
work of rehabilitation. Then the practical completion 
of the New York & New England Rellway Company Is 
assured in the renee esterday of the decree of 
foreclosure by the Un ted States Court. Then the 
prominent factions In the Philadelphia & Reading Rall- 
way Company are arranging for an amicable read- 
justment of their differences, and this great property 
will soon be In a fair way of reconstruction. he sue- 
cess of the Richmond Terminal rehabilitation has lent 
a great impetus to these various schemes, and the 
coming of better times will make their carrying out 
an easy operation. 


RAILWAY STOCK MARKRT. 


overnment 


Closing 
prices 
Railway stocks 
Alton & Terre Haute 
Atchison, Topeka & Santa Fe. 
Baltimore & Ohio 
Cavada Southern ; 
Cheasapeake & OM10........ 66. cece cee cones ° 
Chicago, Burtington & Quincy 76% 
Caicago & Northwestern. .... A dieh MAaeennbn ee ones an ues 105% 
Chicago. Milwaukee & St. Paul 
Chicago, Rock Island & Pacific 
Cleveland, Cincinnati, Chicago & St. Touts... 
Delaware, Lackawanna & Western so0e ee 
IN, cn dcaus bas saves Hbesebeeueonaesecaness 134% 
WOON VATE osc cecisseccessccvcscses bedcdasiactensese 9 
SEO ls 6 bi 56s 0s occ ce rsiciaves eve Stopes heedscdeds 
Lake Shore & Michigan Soutbern....... Cobden ceecccowced 1364 
Louisville & Nashville 
PN RIE 5 bcc Sdei ei ci cedccedidccsdedyed savgeends 
Missonri, Kansas & Texas............... Coscoces coos 
Mobile & Ohio... ........0..005 ° 
New Jersey Central... 
New York Central 
New York & New England, ‘ 
New York, New Haven & Hartford 
New York. Chicago & St. Louis, Ist pfd 
New York, Lake Erie & Western 
New York, Ontario & Western 
New York, Susquehanna & Western 


Northern Pacific, pfd... 

Philadelphia & Reading..... 

Richmond Terminal . 

St. Paul & Omaha............. +++ ° 

Southern Pacific...... 

Torne Pacife. ........ccecccccass e 

Union Pacific......... 

Wabash pfd............ 66 ateatactian wMiestece oeuvre 
Wheeling & Lake Erie... 


BOSTON RAILWAY STOCKS. 


Boston & \Ibany 
Boston & Maine ‘ 
Fitchburg, pfd...... paskee ives isecsvaceet ciedee 
O6E GOlORT 055.0 c0s cde scceees seven 


PHILADELPHIA RAILWAY STOCKS. 


Lehigh Valley.............. <oeweseeee 
Pennsylvania Railroad........... steseed 


st eeeeeeeee 


veeee BLN 








